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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner that can 
smoothly perform immersion exposure on a plurality of 
substrates, each of which is provided with a plurality of kinds of 
photoresist layers. 

SOLUTION: At the time of exposing a substrate to a pattern by 
projecting the image of the pattern upon the substrate through 
a projection optical system and a liquid, the condition of the 
liquid immersion performed on the substrate is selected from 
among conditions of liquid immersion stored in a storage device, 
so that the selected condition may become the optimum to a 
film member formed on the liquid-contacted surface of the 
substrate. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
dajnages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which exposes said substrate by projecting the image of a pattem on a substrate through a 
projection optical system and a liquid, 

It has the liquid feeder style which supplies the liquid for immersion exposure, 

Said liquid feeder style is an aligner characterized by changing the liquid supplied according to the film 
member formed in the liquid contact surface on said substrate. 
[Claim 2] 

Said liquid feeder style is an aligner according to claim 1 characterized by having two or more pipe lines for 
using selectively two or more sorts of liquids for immersion exposure. 
[Claim 3] 

The aligner according to claim 1 or 2 characterized by adjusting inmiersion conditions according to the 
liquid supplied from said liquid feeder style. 
[Claim 4] 

The aligner of claim 1-3 characterized by having the metering device which measures the compatibility of 
said film member and said liquid given in any 1 term. 
[Claim 5] 

In the aligner which exposes said substrate by projecting the image of a pattem on a substrate through a 
projection optical system and a liquid, 

The aligner characterized by having the metering device which measures the compatibility of the film 
member formed in the liquid contact surface on said substrate, and said liquid. 
[Claim 6] 

It has the storage which memorizes two or more relation between the compatibility of said film member and 
said liquid, and the immersion conditions corresponding to the compatibility. 

The aligner according to claim 4 or 5 characterized by choosing immersion conditions from said storage 
according to said measured compatibility. 
[Claim 7] 

In the aligner which exposes said substrate by projecting the image of a pattem on a substrate through a 
projection optical system and a liquid. 

It has the storage which memorizes two or more relation between compatibility with said liquid, and the 
immersion conditions corresponding to the compatibility. 

The aligner characterized by choosing immersion conditions from said storage according to the film member 
formed in the liquid contact surface on said substrate. 
[Claim 8] 

Said immersion conditions are an aligner according to claim 6 or 7 characterized by including the conditions 
of supply to said substrate top of said liquid. 
[Claim 9] 

Said conditions of supply are an aligner according to claim 8 characterized by including at least one side of 
the supply location of said liquid, and the amount of supply. 
[Claim 10] 

Said immersion conditions are the aligner of claim 6-9 characterized by including the recovery conditions 
from said substrate of the liquid for immersion exposure given in any 1 term. 
[Claim 11] 

Said recovery conditions are an aligner according to claim 10 characterized by including at least one side of 
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the recovery location of said liquid, and the amount of recovery. 
[Claim 12] 

Said immersion conditions are the aligner of claim 6-11 characterized by taking into consideration and 
choosing the migration conditions of said substrate when exposing two or more shot fields on said substrate 
given in any 1 term. 
[Claim 13] 

The aligner of claim 4-11 characterized by determining the exposure conditions of said substrate according 
to the compatibility of said film member and said liquid given in any 1 term. 
[Claim 14] 

It is the aligner according to claim 13 which scan exposure is carried out while said substrate moves to a 
predetermined scanning direction, and is characterized by said exposure conditions including scan exposure 
conditions. 
[Claim 15] 

Said scan exposure conditions are an aligner according to claim 14 characterized by including the passing 
speed of the substrate under said scan exposure. 
[Claim 16] 

Said compatibility is the aligner of claim 4-15 characterized by what is defined by the contact angle of said 
liquid to said film member given in any 1 term. 
[Claim 17] 

An aligner given in any 1 term of claims 6-16 characterized by choosing immersion conditions firom said 
storage according to said compatibility or said film member. 
[Claim 18] 

In the aligner which exposes said substrate by projecting the image of a pattem on a substrate through a 
projection optical system and a liquid, 

The aligner characterized by having the storage which memorizes relation with the immersion conditions 
suitable for the various film members which can be formed in the liquid contact surface on said substrate, 
and each film member, 
[Claim 19] 

The aligner according to claim 1 8 characterized by having the control unit which chooses immersion 
conditions from said storage according to the film member used for immersion exposxire, and sets up 
immersion conditions. 
[Claim 20] 

Said control unit is an aligner according to claim 19 characterized by adjusting inmiersion conditions 
according to the physical property of the liquid used for said immersion exposure. 
[Claim 21] 

Said immersion conditions are the aligner of claim 1 8-20 characterized by being [ of the class of the 
conditions which supply said liquid on said substrate, the conditions which collect liquids from on said 
substrate, and liquid supplied on said substrate ] a kind at least given in any 1 term. 
[Claim 22] 

It is the aligner according to claim 21 which is equipped with the liquid feeder style for supplying said liquid 
on said substrate, and is characterized by said conditions of supply containing at least one of the location of 
the liquid feed hopper of said liquid feeder style, opening area, an opening configuration, and the supply 
directions. 
[Claim 23] 

It is the aligner according to claim 21 or 22 which is equipped with the liquid recovery device for collecting 
said liquids from on said substrate, and is characterized by said recovery conditions containing at least one 
of the location of liquid recovery opening of said liquid recovery device, opening area, and the opening 
configurations. 
[Claim 24] 

In the aligner which exposes said substrate by projecting the image of a pattem on a substrate through a 
projection optical system and a liquid. 

It has the liquid feeder style which has a feed hopper for supplying said liquid. 

At least one side of the magnitude of said feed hopper and a configuration is an aligner characterized by the 
ability to change. 
[Claim 25] 

It has the liquid recovery device in which it has recovery opening for collecting said liquids, 
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The aligner according to claim 24 characterized by the ability to change at least one side of the magnitude of 
said recovery opening, and a configuration. 
[Claim 26] 

In the aligner which exposes said substrate by projecting the image of a pattern on a substrate through a 
projection optical system and a liquid, 

It has the liquid recovery device in which it has recovery opening for collecting said liquids. 

At least one side of the magnitude of said recovery opening and a configuration is an aligner characterized 

by the ability to change. 

[Claim 27] 

The device manufacture approach characterized by using the aligner of claim 1 - claim 26 given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach at the aligner and list which expose a substrate by 
projecting the image of a pattern on a substrate through a projection optical system and a liquid. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattern formed on the mask on a photosensitive substrate. The 
aligner used at this photolithography process has the mask stage which supports a mask, and the substrate 
stage which supports a substrate, and it imprints the pattern of a mask to a substrate through a projection 
optical system, moving serially on a mask stage and a substrate stage. Since it corresponds to much more 
high integration of a device pattern in recent years, the further high resolution-ization of a projection optical 
system is desired. The resolution of a projection optical system becomes so high that the numerical aperture 
of a projection optical system is so large that the exposure wavelength to be used becomes short. Therefore, 
exposure wavelength used with an aligner is short-wavelength-ized every year, and the numerical aperture 
of a projection optical system is also increasing. And although the exposure wavelength of the current 
mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArP excimer laser of short 
wavelength is being put further in practical use. Moreover, in case it exposes, the depth of focus (DOF) as 
well as resolution becomes important. Resolution R and the depth of focus delta are expressed with the 
following formulas, respectively. 
[0003] 

R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of a projection optical system, and kl and k2 is [ lambda of exposure 
wavelength and NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength 
lambda is shortened and numerical aperture NA is enlarged from a formula and (2) types, it turns out that 
the depth of focus delta becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front face 
agree to the image surface of a projection optical system, and there is a possibility that the focal margins at 
the time of exposure actuation may run short. Then, the immersion method which considers as the approach 
of shortening exposure wavelength substantially and making the depth of focus large, for example, is 
indicated by the following patent reference 1 is proposed. This immersion method expands the depth of 
focus by about n times while it improves resolution using filling between the underside of a projection 
optical system, and substrate front faces with liquids, such as water and an organic solvent, and the 
wavelength of the exposure light in the inside of a liquid being set to 1/n in air (n being usually 1 .2 to about 
1.6 at the refractive index of a liquid). 

[Patent reference 1] International disclosure/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

By the way, although various ingredients are usually used for film members, such as a photoresist layer 
prepared on the substrate which is an object for exposure, or a topcoat layer prepared in the upper layer, 
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when the class of said film member used as the contact surface with the liquid of an immersion field is 
changed, the compatibility over the liquid for immersion exposure changes. If the compatibility of the liquid 
to a film member changes, it may become impossible to perform liquid recovery actuation and liquid supply 
actuation smoothly, although actuation which supplies a liquid on a substrate, and actuation which collects 
the liquids on a substrate are performed in immersion exposure. In this case, the problem that the versatility 
of an immersion aligner falls remarkably arises. 
[0006] 

This invention is made in view of such a situation, and it aims at providing with the device manufacture 
approach the aligner list which can perform immersion exposure smoothly to each of the substrate with 
which the film member of a different class was prepared. Especially this invention aims at providing with 
the device manufacture approach the aligner list which can realize immersion exposure under the immersion 
conditions optimized to the various film members formed on a substrate. 
[Means for Solving the Problem] 
[0007] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the 

following matched with drawing 1 shown in the gestalt of operation - drawing 8 . 

[0008] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention projects the image of a 
pattern on a substrate (P) through a projection optical system (PL) and a liquid (1) It has the liquid feeder 
style (10) which supplies the hquid for immersion exposure (1), and a liquid feeder style (10) is 
characterized by changing the liquid (1) supplied according to the film member (SP) formed in the liquid 
contact surface on a substrate (P). 
[0009] 

according to the aligner of this invention, according to the film member formed in the liquid contact surface 
on a substrate, two or more substrates with which the film member of a different class was prepared are 
alike, respectively, it receives by changing the liquid for immersion exposure, and immersion exposure can 
be performed under good immersion conditions. 
[0010] 

In addition, "immersion conditions" is concepts including the class of the conditions which mean the 
conditions for forming an immersion field on a substrate, and supply a liquid on a substrate, the conditions 
which collect liquids fi-om on a substrate, and liquid supplied on a substrate etc., when exposing a substrate 
through a liquid. 
[0011] 

The aligner (EX) of this invention is characterized by having the metering device (70) which measures the 
compatibility of the film member (SP) and liquid (1) which are formed in the liquid contact surface on a 
substrate (P) in the aligner which exposes a substrate (P) by projecting the image of a pattem on a substrate 
(P) throu^ a projection optical system (PL) and a liquid (1). 
[0012] 

According to the aligner of this invention, based on this measurement result, the optimal immersion 
conditions can be determined by having formed the metering device which measures the compatibility of the 
film member formed in the liquid contact surface on a substrate, and the liquid for immersion exposure. 
Therefore, also when carrying out immersion exposxire about each of two or more substrates with which the 
film member of a different class was prepared, the exposure processing of each substrate can be smoothly 
carried out under good immersion conditions. 
[0013] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention projects the image of a 
pattem on a substrate (P) through a projection optical system (PL) and a liquid (1) It has the storage (MRY) 
which memorizes two or more relation between compatibility with a liquid (1), and the immersion 
conditions corresponding to the compatibility, and is characterized by choosing immersion conditions firom 
storage (MRY) according to the film member (SP) formed in the liquid contact surface on a substrate (P). 
[0014] 

According to the aligner of this invention, according to the information about the film member for exposure, 
the optimal immersion conditions can be chosen and determined by memorizing beforehand the relation 
between the compatibility of a liquid and a film member, and the immersion conditions corresponding to it 
to storage. Therefore, also when carrying out inmiersion exposure about each of two or more substrates with 
which the film member of a different class was prepared, the exposure processing of each substrate can be 
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smoothly carried out under good immersion conditions. 
[0015] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention projects the image of a 
pattern on a substrate (P) through a projection optical system (PL) and a liquid (1) It is characterized by 
having the storage (MRY) which memorizes relation with the immersion conditions suitable for the various 
film members (SP) which can be formed in the liquid contact surface on a substrate (P), and each film 
member (SP), 
[0016] 

According to the aligner of this invention, according to the information about the film member for exposure, 
the optimal immersion conditions can be chosen and determined by memorizing beforehand relation with 
the immersion conditions suitable for the various film members which can be formed on a substrate, and 
these film member to storage. Therefore, also when carrying out immersion exposure about each of two or 
more substrates with which the film member of a different class was prepared, the exposure processing of 
each substrate can be smoothly carried out under good immersion conditions. 
[0017] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention projects the image of a 
pattem on a substrate (P) through a projection optical system (PL) and a liquid (1) It has the liquid feeder 
style (10) which has a feed hopper (13A, 14A) for supplying a liquid (1), and is characterized by the ability 
to change at least one side of the magnitude of a feed hopper (13 A, 14A), and a configuration. 
[0018] 

According to the aligner of this invention, since at least one side of the magnitude of a feed hopper and a 
configuration can be changed, even if there are modification of an exposure object and modification of a 
film member in the case of immersion exposure, it can be coped with on the optimal quick and immersion 
conditions, for example. 
[0019] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention projects the image of a 
pattem on a substrate (P) through a projection optical system (PL) and a liquid (1) It has the liquid feeder 
style (30) which has recovery opening (31 A, 32A) for collecting liquids (1), and is characterized by the 
ability to change at least one side of the magnitude of a feed hopper (3 1 A, 3 2 A), and a configuration. 
[0020] 

According to the aligner of this invention, since at least one side of the magnitude of recovery opening and a 
configuration can be changed, even if there are modification of an exposure object and modification of a 
film member in the case of immersion exposure, it can be coped with on the optimal quick and immersion 
conditions, for example. 
[0021] 

The device manufacture approach of this invention is characterized by using the aligner of the above- 
mentioned publication. According to this invention, a pattem can be imprinted in a high pattem imprint 
precision under good immersion conditions to the substrate of various classes, and the device which can 
demonstrate the desired engine performance can be offered. 
[Effect of the Invention] 
[0022] 

by determining the inmiersion conditions performed to a substrate according to the film member formed in 
the liquid contact siirface on a substrate according to this invention, two or more substrates with which the 
film member of a different class was prepared can be alike, respectively, it can receive, immersion exposure 
processing can be performed smoothly, and high versatility can be given. Especially this invention 
contributes to producing the device which switched immersion conditions promptly and was integrated 
highly by the high throughput in the production line which carries out exposure processing of the object 
with which versatility, such as a semiconductor device and a liquid crystal display device, differs. 
[Best Mode of Carrying Out the Invention] 
[0023] 

Hereafter, it explains, referring to a drawing about the aligner of this invention. Drawing 1 is the outline 
block diagram showing 1 operation gestalt of the aligner of this invention. 

[0024] 

The mask stage MST where Aligner EX supports Mask (reticle) M in drawing 1 The illumination-light 
study system IL which illuminates the mask M currently supported by the substrate stage PST which 
supports Substrate P, and the mask stage MST with the exposure light EL The projection optical system PL 
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which carries out projection exposure of the image of the pattern of the mask M illuminated with the 
exposure light EL at the substrate P currently supported by the substrate stage PST It connected with the 
control unit CONT and control unit CONT which carry out generalization control of the actuation of the 
whole aUgner EX, and has the storage MRY which memorized the various information about exposure 
actuation. 
[0025] 

The aUgner EX of this operation gestalt is an immersion aligner which applied the immersion method, in 
order to shorten exposure wavelength substantially, and to make the depth of focus large substantially, while 
improving resolution, and it is equipped with the liquid feeder style 10 which suppUes a liquid 1 on 
Substrate P, and the liquid recovery device 30 in which the liquids 1 on Substrate P are collected. Aligner 
EX forms the immersion field AR 2 at least in the part on the substrate P which includes the projection field 
AR 1 of a projection optical system PL with the Hquid 1 supplied from the liquid feeder style 10, while 
imprinting the pattern image of Mask M on Substrate P at least. Aligner EX fills a liquid 1 between the 
optical element 2 of the point of a projection optical system PL, and the fi-ont face (exposure side) of 
Substrate P, projects the pattem image of Mask M on Substrate P through the liquid 1 and projection optical 
system PL between this projection optical system PL and Substrate P, and, specifically, exposes Substrate P. 

[0026] 

Here, with this operation gestalt, carrying out the synchronized drive of Mask M and the substrate P to 
mutually different sense (hard flow) in a scanning direction (the predetermined direction) as an aligner EX, 
the case where the scanning aligner (the so-called scanning stepper) which exposes the pattem formed in 
Mask M to Substrate P is used is made into an example, and it explains. Let the direction which is vertical to 
Y shaft orientations (non-scanning direction), the X-axis, and Y shaft orientations, and is [ direction / of 
Mask M and Substrate P / of a synchronized drive / (a scanning direction, the predetermined direction) ] in 
agreement with the optical axis AX of a projection optical system PL in the direction which intersects 
perpendicularly with X shaft orientations in X shaft orientations and the level surface be Z shaft orientations 
into the level surface in the following explanation. Moreover, let the directions of the circumference of the 
X-axis, a Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. 
[0027] 

Substrate P forms the film member SP which consists of a topcoat layer (protective layer) prepared on the 
base material (a semi-conductor wafer and glass substrate) of a device at a photoresist layer or the upper 
layer of this photoresist layer. Therefore, the film member SP prepared in the maximum upper layer on 
Substrate P forms the liquid contact surface which contacts a liquid 1 at the time of inmiersion exposure. As 
a photoresist layer, the TOKYO OHKA KOGYO CO., LTD. make P61 1 1 is used, and TSP[ by TOKYO 
OHKA KOGYO CO., LTD. ]-3A is used as a topcoat layer, for example. Immersion conditions are 
determined according to the material property of these film members, wettability with the liquid used 
especially, or a contact angle. 
[0028] 

The illumination-light study system IL illuminates the mask M currently supported by the mask stage MST 
with the exposure light EL, and has the adjustable field diaphragm which sets up the lighting field lA on the 
condensing lens which condenses the exposure light EL fi-om an optical integrator and an optical integrator 
which equalizes the illuminance of the flux of Hght injected fi-om the light source for exposure, and the light 
source for exposure, a relay lens system, and the mask M by the exposure light EL in the shape of a slit. The 
predetermined lighting field lA on Mask M is illuminated by the illumination-light study system IL with the 
exposure light EL of uniform illuminance distribution. As an exposure light EL injected fi-om the 
illumination-Ught study system IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV 
light), such as the bright line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength 
of 248nm), etc. which are injected, for example fi-om a mercury lamp, and ArP excimer laser light 
(wavelength of 193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used 
with this operation gestalt. 
[0029] 

that to which a mask stage MST supports Mask M — it is — the inside of a flat surface vertical to the optical 
axis AX of a projection optical system PL, i.e., XY flat surface, — two-dimensional — minute to movable 
and theta Z direction — it is pivotable. A mask stage MST is driven with the mask stage driving geeirs 
MSTD, such as a linear motor. The mask stage driving gear MSTD is controlled by the control unit CONT. 
The migration mirror 50 is formed on the mask stage MST. Moreover, the laser interferometer 51 is formed 
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in the location which counters the migration mirror 50. The location of the two-dimensional direction of the 
mask M on a mask stage MST and an angle of rotation are measured on real time by the laser interferometer 
51 , and a measxirement result is outputted to a control unit CONT. A control device CONT positions the 
mask M currently supported by the mask stage MST by driving the mask stage driving gear MSTD based on 
the measurement result of a laser interferometer 51. 
[0030] 

A projection optical system PL carries out projection exposure of the pattem of Mask M for the . 
predetermined projection scale factor beta at Substrate P, it consists of two or more optical elements 
containing the optical element (lens) 2 prepared in the point by the side of Substrate P, and these optical 
elements are supported by Lens-barrel PK. Moreover, the image formation property control unit 3 which can 
adjust the image formation property (optical property) of this projection optical system PL is formed in the 
projection optical system PL. The image formation property control unit 3 is constituted including the 
pressure-regulator style which adjusts the pressure of the specific space of between a movable optical 
element drive and the optical element of the plurality in Lens-barrel PK in a part of two or more optical 
elements which constitute a projection optical system PL. An optical element drive moves the specific 
optical element of two or more optical elements which constitute a projection optical system PL in the 
optical-axis AX direction, or inclines to an optical axis AX. The image formation property control unit 3 is 
controlled by the control unit CONT, and a control unit CONT can adjust the projection scale factor and 
image surface location of a projection optical system PL through the image formation property control unit 
3. 

[0031] 

In this operation gestalt, the projection scale factor beta of a projection optical system PL is the cutback 
system of 1/4 or 1/5. In addition, any of unit systems and an amplification system are sufficient as a 
projection optical system PL. Moreover, the optical element 2 of the point of the projection optical system 
PL of this operation gestalt is formed possible [ attachment and detachment (exchange) ] to Lens-barrel PK. 
Moreover, the optical element 2 of a point is exposed from Lens-barrel PK, and the liquid 1 of the 
immersion field AR 2 contacts an optical element 2. Thereby, the corrosion of the lens-barrel PK which 
consists of a metal etc. is prevented. 
[0032] 

Moreover, Aligner EX has the focal detection system 4. The focal detection system 4 has light-emitting part 
4a and light sensing portion 4b, projects slant to detection light on a substrate P fi-ont face (exposure side) 
through a liquid 1 fi-om light-emitting part 4a, and receives the reflected light by light sensing portion 4b. A 
control unit CONT detects the location (focal location) in Z shaft orientations of the substrate P fi-ont face to 
predetermined datum level based on the light-receiving result of light sensing portion 4b while controlling 
actuation of the focal detection system 4. Moreover, the focal detection system 4 can also search for the 
position of the dip direction of Substrate P by asking for each focal location in two or more each point which 
can be set on a substrate P firont face. 
[0033] 

The substrate stage PST is equipped with Z stage 52 which holds Substrate P through a substrate holder, X- 
Y stage 53 which supports Z stage 52, and the base 54 which supports X-Y stage 53 in support of Substrate 
P. The substrate stage PST is driven with the substrate stage driving gears PSTD, such as a linear motor. The 
substrate stage driving gear PSTD is controlled by the control unit CONT. In addition, it cannot be 
overemphasized that a Z stage and an X-Y stage may be prepared in one. By driving X-Y stage 53 of the 
substrate stage PST, the location (it is [ the image surface of a projection optical system PL and ] the 
location of an parallel direction substantially) in the XY direction of Substrate P is controlled. 
[0034] 

The migration mirror 55 is formed on the substrate stage PST (Z stage 52). Moreover, the laser 
interferometer 56 is formed in the location which counters the migration mirror 55. The location of the two- 
dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are measured on 
real time by the laser interferometer 56, and a measurement result is outputted to a control unit CONT. A 
control device CONT performs positioning in X shaft orientations and Y shaft orientations of Substrate P 
which are supported by the substrate stage PST by driving X-Y stage 53 through the substrate stage driving 
gear PSTD based on the measurement result of a laser interferometer 56. 
[0035] 

Moreover, a control device CONT controls the location in the location (focal location) in Z shaft 
orientations of the substrate P currently held at Z stage 52 and thetaX, and the direction of thetaY by driving 
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Z stage 52 of the substrate stage PST through the substrate stage driving gear PSTD. That is, Z stage 52 
operates based on the command from a control unit CONT based on the detection result of the focal 
detection system 4, controls the focal location (Z location) and tilt angle of Substrate P, and doubles the 
front face (exposure side) of Substrate P with the image surface formed through a projection optical system 
PL and a liquid 1 . 
[0036] 

On the substrate stage PST (Z stage 52), the auxiliary plate 57 is formed so that Substrate P may be 
surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate holder, and the 
flat surface of the almost same height. Here, although an about l-2mm clearance is between the edge of 
Substrate P, and the auxiliary plate 57, also when a liquid 1 hardly flows into the clearance with the surface 
tension of a liquid 1 and it exposes near the periphery of Substrate P, a liquid 1 can be held under a 
projection optical system PL with the auxiliary plate 57. 
[0037] 

On Substrate P, the liquid feeder style 10 can supply the liquid 1 for immersion exposure, and can supply 
two or more sorts of liquids 1. In this operation gestalt, the liquid feeder style 10 can supply two kinds of 
liquids 1 with the fluorine system oil (fluorine system fluid) which is the pure water and the 2nd liquid 
which are the 1st liquid. The 1st liquid feed zone 1 1 and the 2nd liquid feed zone 12 to which the liquid 
feeder style 10 can send out the 1st liquid (pure water), The 2nd 3rd liquid feed zone 21 and 4th liquid feed 
zone 22 which can send out a liquid (fluorine system oil), The 1st pipe line 15 which is connected to the 1st 
liquid feed zone 1 1 and the 3rd liquid feed zone 21, chooses either among the 1st liquid (pure water) and the 
2nd liquid (fluorine system oil), and supplies this selected liquid 1 on Substrate P, It connects with the 2nd 
liquid feed zone 12 and the 4th liquid feed zone 22, either is chosen among the 1st liquid (pure water) and 
the 2nd liquid (fluorine system oil), and it has the 2nd pipe line 16 which supplies this selected liquid 1 on 
Substrate P. 
[0038] 

Drawing 2 is the top view showing the outline configuration of the liquid feeder style 10 and the liquid 
recovery device 30. As shown in drawing 1 and drawing 2 , the 1st pipe line 15 is equipped with the supply 
pipe 19 which circulates the liquid 1 sent out from either the 1st liquid feed zone 1 1 and the 3rd liquid feed 
zone 21, and the end section of this supply pipe 19 is connected to each of the 1st liquid feed zone 1 1 and 
the 3rd liquid feed zone 21 through tubing 17 and 18. On the other hand, the other end of a supply pipe 19 is 
connected to each of two or more 1st feed zone material 13 through two or more branch pipe 13B. Two or 
more 1st feed zone material 13 is arranged together with Y shaft orientations, and is making the feed hopper 
13A turn and approach the front face of Substrate P. In this operation gestalt, the five 1st feed zone material 
13 is located in a line, and is arranged. And these 1st feed zone material 13 is formed in scanning direction 
one side (-X side) to the projection field AR 1 of the projection optical system PL set up in the shape of 
[ which makes a longitudinal direction Y shaft orientations (non-scanning direction) ] a sUt (the shape of a 
rectangle). 
[0039] 

Valves 17A and 18A are formed in tubing 17 and 18, respectively, and actuation of Valves 17A and ISA is 
controlled by the control unit CONT. Using Valves 17A and ISA, a control unit CONT blockades tubing IS 
while opening tubing 17, and it supplies the 1st liquid (pure water) on Substrate P from feed hopper 13A by 
driving the 1st liquid feed zone 1 1 through tubing 17, a supply pipe 19, and the 1st feed zone material 13 
from the 1st liquid feed zone 1 1. On the other hand, using Valves 17A and ISA, a control unit CONT 
blockades tubing 17 while opening tubing IS, and it supplies the 2nd liquid (fluorine system oil) on 
Substrate P from feed hopper 13A by driving the 3rd liquid feed zone 21 through tubing IS, a supply pipe 
19, and the 1st feed zone material 13 from the 3rd liquid feed zone 21. 
[0040] 

The 2nd pipe line 16 is equipped with the supply pipe 25 which circulates the liquid 1 sent out from either 
the 2nd liquid feed zone 12 and the 4th liquid feed zone 22, and the end section of this supply pipe 25 is 
connected to each of the 2nd liquid feed zone 12 and the 4th liquid feed zone 22 through tubing 23 and 24. 
On the other hand, the other end of a supply pipe 25 is connected to each of two or more 2nd feed zone 
material 14 through two or more branch pipe 14B. Two or more 2nd feed zone material 14 is arranged 
together with Y shaft orientations, and is making the feed hopper 14A approach the front face of Substrate 
P. Like the 1st feed zone material 13, the five 2nd feed zone material 14 is located in a line, and is arranged. 
And these 2nd feed zone material 14 is formed in the scanning direction other side (+X side) to the 
projection field AR 1. 
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[0041] 

Valves 23 A and 24 A are formed in tubing 23 and 24, respectively, and actuation of Valves 23 A and 24A is 
controlled by the control unit CONT. Using Valves 23A and 24A, a control unit CONT blockades tubing 24 
while opening tubing 23, and it supplies the 1st liquid (pure water) on Substrate P from feed hopper 14A by 
driving the 2nd liquid feed zone 12 through tubing 23, a supply pipe 25, and the 2nd feed zone material 14 
from the 2nd liquid feed zone 12. On the other hand, using Valves 23 A and 24A, a control unit CONT 
blockades tubing 23 while opening tubing 24, and it supplies the 2nd liquid (fluorine system oil) on 
Substrate P from feed hopper 14A by driving the 4th liquid feed zone 22 through tubing 24, a supply pipe 
25, and the 2nd feed zone material 14 from the 4th liquid feed zone 22. 
[0042] 

above-mentioned the 1 - each of each 4th liquid feed zone 11, 12, 21 , and 22 is equipped with the tank which 
holds a liquid 1, the booster pump, etc., liquid supply actuation of each [ these ] liquid feed zones 11, 12, 21, 
and 22 is controlled by the control unit CONT, and its control unit CONT is controllable in the liquid 
amount of supply per [ to the substrate P top by each liquid feed zones 1 1, 12, 21, and 22 ] unit time amount 
independently respectively. Moreover, each of each liquid feed zones 11, 12, 21, and 22 has the 
temperature-control device of a Hquid, and supplies the 23-degree C almost same liquid 1 as the temperature 
in the chamber in which equipment is held on Substrate P. 
[0043] 

Thus, the liquid feeder style 10 performs liquid supply actuation for using selectively two or more sorts 
(here two sorts) of liquids 1 for immersion exposure using the pipe lines 15 and 16. And as shown in 
drawing 2 , the immersion field AR 2 where the liquid 1 was filled is formed in the part on Substrate P so 
that the projection field AR 1 may be included. The liquid feeder style 10 supplies a liquid 1 simultaneously 
on both sides of the projection field AR 1 from each of the feed hoppers 13A and 14A of two or more 1st 
and 2nd feed zone material 13 and 14. 
[0044] 

In the following explanation, the liquid feeder style 1 0 shall supply pure water as a liquid 1 for immersion 
exposure. Pure water can be penetrated even if the exposure light EL is ArF excimer laser light. Moreover, 
pure water can also penetrate far-ultraviolet light (DUV light), such as the bright line (g line, h line, i Hne) of 
an ultraviolet area, and KrF excimer laser light (wavelength of 248nm). Moreover, the optical element 2 at 
the head of a projection optical system PL is formed with fluorite, since compatibility of fluorite with pure 
water is high — liquid contact surface 2a of an optical element 2 — a liquid 1 can be mostly stuck on the 
whole surface. That is, since he is trying for compatibility with liquid contact surface 2a of an optical 
element 2 to supply the high liquid(water) 1 in this operation gestalt, the adhesion of liquid contact sxirface 
2a of an optical element 2 and a liquid 1 may be high, and an optical element 2 may be a quartz with high 
compatibility with water. Moreover, hydrophilization (lyophilic-izing) processing is performed to liquid 
contact surface 2a of an optical element 2, and you may make it raise compatibility with a liquid 1 more. 
[0045] 

The liquid recovery device 30 collects the liquids 1 on Substrate P, and is equipped with two or more 1st 
and 2nd stripping section material 31 and 32 which has the recovery openings 31 A and 32A arranged by 
approaching the front face of Substrate P, and the 1st and 2nd liquid stripping sections 33 and 34 connected 
to each of this 1st and 2nd stripping section material 31 and 32 through the recovery tubing 33 A and 34A, 
Although recovery tubing 33 A is connected to each of two or more 1st stripping section material 31 and 
recovery tubing 34A is also connected to each of two or more 2nd stripping section material 32, in drawing 
2 , a part of the graphic display is omitted. Two or more 1st stripping section material 31 is arranged at the 
approximate circle arc at the -X side of the projection field AR 1, and it is arranged so that it may turn [ A / 
the / recovery opening 3 1 ] to the front face of Substrate P. Moreover, two or more 2nd stripping section 
material 32 is arranged at the approximate circle arc at the +X side of the projection field AR 2, and it is 
arranged so that it may tum [ A / the / recovery opening 32] to the front face of Substrate P. And the 1 st and 
2nd stripping section material 31 and 32 of these plurality is arranged so that the 1st and 2nd feed zone 
material 13 and 14 of the liquid feeder style 10 and the projection field AR 1 may be surrounded. 
[0046] 

The 1st and 2nd liquid stripping sections 33 and 34 are equipped with aspirators, such as a vacuum pump, 
the tank which holds the collected liquid 1, and collect the liquids 1 on Substrate P through the 1st and 2nd 
stripping section material 31 and 32 and the recovery tubing 33 A and 34A. Liquid recovery actuation of the 
1st and 2nd liquid stripping sections 33 and 34 is controlled by the control unit CONT, and its control unit 
CONT is controllable in the amount of liquid recovery per unit time amoxmt by the 1st and 2nd liquid 
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stripping sections 33 and 34 (recovery force). The liquid 1 supplied on Substrate P from the feed hopper of 
the 1st and 2nd feed zone material 13 and 14 is supplied so that it may get wet and spread between the soffit 
side of the point (optical element 2) of a projection optical system PL, and Substrate P. Moreover, the 
liquids 1 which flowed into the outside of the 1st and 2nd feed zone material 13 and 14 to the projection 
field AR 1 are collected from recovery opening of the 1st and 2nd stripping section material 31 and 32 
arranged from this 1st and 2nd feed zone material 1 3 and 14 outside to the projection field AR 1 . 
[0047] 

Drawing 3 is an expanded sectional view about the 1st feed zone material 13. In drawing 3 (a), the body 
member 40 and the body member 40 set the 1 st feed zone material 1 3 caudad, it was prepared in feed 
hopper 13A which is the soffit section of the slide member 41 which can be slid, and the slide member 41 to 
the body member 40, and is equipped with the shutter member 42 which can change the magnitude of feed 
hopper 13A by shding in the direction of X to the slide member 41. Slide migration of the slide member 41 
and the shutter member 42 is carried out by the non-illustrated driving gear. And as shown in drawing 3 (b), 
when the slide member 41 moves in the direction of +X to the body member 40, as the location of feed 
hopper 13A moves to the +X side and it is shown in drawing 3 (c), when the slide member 41 moves in the 
direction of -X to the body member 40, the location of feed hopper 13A moves to the -X side. Moreover, as 
shown in drawing 3 (d), when the shutter member 42 moves toward the inside of feed hopper 13 A, feed 
hopper 13 A becomes small. 
[0048] 

And each of the 2nd feed zone material 14, the 1st stripping section material 31, and the 2nd stripping 
section material 32 has the configuration equivalent to the 1st feed zone material 13. Therefore, the 2nd feed 
zone material 14 can change the location and magnitude of the feed hopper 14A, and each of the 1st and 2nd 
stripping section material 31 and 32 can change the location and magnitude of the recovery openings 31 A 
and 32A similarly. 
[0049] 

Drawing 4 is the mimetic diagram showing signs that the liquid supply location of the 1st and 2nd feed zone 
material 13 and 14 and the liquid recovery location of the 1st and 2nd stripping section material 31 and 32 
are changed. A control unit CONT by driving the driving gear of the 1st and 2nd feed zone material 13 and 
14, and the driving gear of the 1st and 2nd stripping section material 31 and 32 As shown in drawing 4 (a), 
while being able to bring the liquid supply location by the 1st and 2nd feed zone material 13 and 14 close to 
the projection field AR 1 of a projection optical system PL, the liquid recovery location by the 1st and 2nd 
stripping section material 3 1 and 32 can be detached to the projection field AR 1 . As shown in drawing 4 
(b), moreover, a control unit CONT While being able to detach the liquid supply location by the 1st and 2nd 
feed zone material 13 and 14 to the projection field AR 1 by driving the driving gear of the 1st and 2nd feed 
zone material 13 and 14, and the driving gear of the 1st and 2nd stripping section material 31 and 32 The 
liquid recovery location by the 1st and 2nd stripping section material 3 1 and 32 can be close brought to the 
projection field AR 1 . And the liquid supply location by the 1st and 2nd feed zone material 13 and 14 and 
the liquid recovery location by the 1 st and 2nd stripping section material 3 1 and 32 can be adjusted 
independently, respectively. 
[0050] 

Next, how to carry out projection exposure of the image of the pattern of Mask M on Substrate P through a 
projection optical system PL and the liquid 1 of the immersion field AR 2 using the aligner EX mentioned 
above is explained. 
[0051] 

The aligner EX in this operation gestalt here It is what carries out projection exposure of the pattern image 
of Mask M at Substrate P while moving Mask M and Substrate P to X shaft orientations (scaiming 
direction). At the time of scan exposure Some pattern images of the mask M according to the lighting field 
lA are projected on the projection field AR 1 of the shape of a slit of a projection optical system PL directly 
under a point (the shape of a rectangle), and a projection optical system PL is received. Synchronizing with 
Mask M moving in the direction of -X (or the direction of +X) at a rate V, Substrate P moves in the 
direction of +X (or the direction of -X) by rate beta-V (beta is a projection scale factor) through X-Y stage 
53. And two or more shot fields are set up on Substrate P, and after exposure ending to one shot field, while 
the next shot field moves to a scan starting position and moves Substrate P by step - and - scanning method 
hereafter by stepping migration of Substrate P, scan exposure processing to each shot field SA is performed 
one by one. 
[0052] 
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Moreover, as shown in the block diagram shown in drawing 5 , the information about the immersion 
conditions for performing immersion exposure is memorized by Storage MRY (immersion condition 
database). Specifically, the relation between the compatibility of the film member SP and liquid 1 with 
which Storage MRY is formed in the liquid contact surface which contacts the liquid 1 on Substrate P at the 
time of immersion exposure, and the immersion conditions corresponding to the compatibility is memorized 
as two or more map data. Here, the information about the compatibility of the film member SP and a liquid 
1 includes the contact angle information on a liquid 1 over the film member SP. Furthermore, the immersion 
exposure conditions according to the material properties (for example, volatility, viscosity, a consistency, 
surface tension, etc.) of a liquid 1 are beforehand memorized by Storage MRY. In addition, the suitable 
liquid kind for the various film members SP and those film members SP is investigated beforehand, and the 
optimal immersion conditions for the combination may be saved at Storage MRY at the combination list of 
the suitable liquid kind for the film member SP and its film member so that it may mention later. 
[0053] 

It faces performing immersion exposure processing and the film member information on the substrate P by 
which exposure processing should be carried out is inputted into a control unit CONT through an input unit 
60. The information about the contact angle of the film member SP and a liquid 1 is included in the film 
member information that it is inputted. A control xmit CONT chooses and determines the optimal immersion 
conditions over the substrate P by which exposure processing should be carried out with reference to 
relation (map data) with the immersion conditions corresponding to the compatibility (contact angle) and its 
compatibility (contact angle) of the film member SP and liquid 1 which are beforehand memorized by 
Storage MRY according to the film member information (information about a contact angle) that it was 
inputted. 
[0054] 

Here, immersion conditions include the conditions of supply to the substrate P top of the liquid 1 for 
immersion exposure. Moreover, the conditions of supply of a liquid 1 include the conditions about the liquid 
supply location to Substrate P top, and the conditions about the liquid amount of supply per unit time 
amount. 
[0055] 

Furthermore, immersion conditions include the recovery conditions firom the substrate P of the liquid 1 for 
immersion exposure. Moreover, the recovery conditions of a liquid 1 include the conditions about the liquid 
recovery location on Substrate P, and the conditions about the amount of liquid recovery per vmit time 
amount (liquid recovery force). 
[0056] 

For example, a control unit CONT adjusts the liquid amount of supply of the liquid feeder style 1 0, and the 
amount of liquid recovery of the liquid recovery device 30 according to the contact angle of the liquid 1 to 
the film member SP. 
[0057] 

When the contact angle of the liquid 1 to the film member SP is large, since the film member SP will have 
liquid repellance (water repellence) to the liquid 1 , when a liquid 1 is supplied on Substrate P (film member 
SP), this liquid 1 is superfluously damp and, specifically, does not spread. Therefore, when supplying a 
liquid 1 to this film member SP, the liquid feeder style 1 0 makes [ many ] the liquid amount of supply per 
unit time amount. By carrying out like this, to a substrate P (film member SP) fi-ont face, it can get wet 
good, a liquid 1 can be spread, and the immersion field AR 2 C£in be formed smoothly. Moreover, although a 
liquid 1 will become easy to produce exfoliation to Substrate P (film member SP) if scan migration of the 
substrate P is carried out for scan exposure when the film member SP has liquid repellance, generating of 
exfoliation of a liquid 1 can be suppressed by making [ many ] the liquid amount of supply. 
[0058] 

Moreover, since a liquid 1 is superfluously damp and it does not spread when the film member SP is liquid 
repellance (water repellence) to a liquid 1, as for the liquid recovery device 30, it is comparatively easy to 
collect the liquids 1 on Substrate P (film member SP). Therefore, even if the liquid recovery device 30 
reduces the liquid recovery force of liquid recovery (driving force of a liquid stripping section), i.e., the 
amount per unit time amount, it can collect liquids 1 smoothly. Therefore, generating of the oscillation 
resulting fi-om actuation of a liquid stripping section can be controlled. 
[0059] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the film 
member SP will have lyophilic (hydrophilic property) to the liquid 1, when a liquid 1 is supplied on 
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Substrate P (film member SP), this liquid 1 is damp and tends to spread. Therefore, when supplying a liquid 
1 to this film member SP, even if it lessens the liquid amount of supply per unit time amount, to a substrate 
P (film member SP) front face, the liquid feeder style 10 can get wet good, can spread a liquid 1, and can 
form the inmiersion field AR 2 smoothly. Moreover, since the liquid amount of supply can be reduced, 
waste of a liquid 1 can be held down and generating of the oscillation resulting from actuation of a liquid 
feed zone can be controlled. 
[0060] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when the film 
member SP is lyophilic (hydrophilic property) to a liquid 1, the liquid recovery device 30 may be hard 
coming to collect the liquid 1 on Substrate P (film member SP). Therefore, the liquid recovery device 30 
makes [ many ] the liquid recovery force of liquid recovery (driving force of a liquid stripping section), i.e., 
the amount per unit time amount. By carrying out like this, the liquid recovery device 30 can collect liquids 
1 smoothly. 
[0061] 

Moreover, a control unit CONT can adjust the liquid supply location of the liquid feeder style 10, and the 
liquid recovery location of the liquid recovery device 30 according to the contact angle of the liquid 1 to the 
film member SP. 
[0062] 

For example, since the film member SP will have liquid repellance (water repellence) to the liquid 1 when 
the contact angle of the Hquid 1 to the film member SP is large In case Substrate P is moved to a liquid 1 in 
order to carry out scan exposure since this liquid 1 is damp and it is hard coming to spread when a liquid 1 is 
supplied on Substrate P (film member SP), it becomes easy to produce exfoliation of the liquid 1 to 
Substrate P (film member SP). Therefore, by lengthening distance over the location AR 1 which left the 
liquid supply location from the projection field AR 1 of a projection optical system PL, i.e., the projection 
field of the projection optical system PL of a liquid supply location, and forming the immersion field AR 2 
greatly, when the liquid feeder style 10 carries out scan migration of tiie substrate P, it can suppress 
generating of exfoliation of a liquid 1. Adjustment of a liquid supply location should just make the slide 
member 41 slide to the body member 40 of the feed zone material 13 and 14, as explained with reference to 
drawing 3 . 
[0063] 

Moreover, since it gets wet superfluously and does not spread when a liquid 1 is liquid repellance (water 
repellence) to the film member SP, as mentioned above, as for the liquid recovery device 30, it is 
comparatively easy to collect the liquids 1 on Substrate P (film member SP). Therefore, even if the liquid 
recovery device 30 shortens distance [ as opposed to the location AR 1 near the projection field AR 1 of a 
projection optical system PL, i.e., the projection field of the projection optical system PL of a liquid 
recovery location for the liquid recovery location ], it can collect liquids 1 smoothly. Therefore, the tooth 
space which the liquid recovery device 30 occupies is miniaturizable. 
[0064] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the film 
member SP will have lyophilic (hydrophilic property) to the liquid 1 , when a liquid 1 is supplied on 
Substrate P (film member SP), this liquid 1 is damp and tends to spread. Therefore, when supplying a liquid 
1 to this film member SP, the liquid feeder style 10 can suppress the leakage to the outside of a liquid 1 by 
shortening distance [ as opposed to the location AR 1 near the projection field AR 1 of a projection optical 
system PL, i.e., the projection field of the projection optical system PL of a liquid supply location, for that 
liquid supply location ]. 
[0065] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when a liquid 1 is 
lyophilic (hydrophilic property) to the film member SP, the liquid recovery device 30 may be hard coming 
to collect the liquid 1 on Substrate P (film member SP). Therefore, when the liquid recovery device 30 
lengthens distance over the location AR 1 which left the liquid recovery location from the projection field 
AR 1 of a projection optical system PL, i.e., the projection field of the projection optical system PL of a 
liquid recovery location, the liquid recovery device 30 can collect liquids 1 smoothly. That is, when a liquid 
1 is damp and tends to spread, in case the liquids 1 which have lyophilic to a film member SP by carrying 
out liquid recovery in the location distant to a liquid supply location in order to collect, where the vigor of 
the flow of the supplied liquid 1 is reduced collect, it is desirable to set a liquid recovery location to a liquid 
supply location and the distant location, i.e., a projection field AR 1 and the distant location. 
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[0066] 

Moreover, a control unit CONT can adjust the magnitude of the liquid feed hoppers 13A and 14A of the 
liquid feeder style 10, and the magnitude 31 A and 32A of liquid recovery opening of the liquid recovery 
device 30 according to the contact angle of the liquid 1 to the film member SP. 
[0067] 

For example, since the film member SP will have liquid repellance (water repellence) to the liquid 1 when 
the contact angle of the liquid 1 to the film member SP is large, a liquid 1 tends to produce exfoliation to 
Substrate P. In this case, since the vigor of the flow of the liquid 1 supplied on Substrate P by making small 
the liquid feed hoppers 13A and 14A increases, generating of exfoliation can be suppressed. Adjustment of 
the magnitude of a liquid feed hopper should just move the shutter member 42 of the feed zone material 1 3 
and 14, as explained with reference to drawing 3 . 
[0068] 

Moreover, when a liquid 1 is liquid repellance (water repellence) to the film member SP, as mentioned 
above, as for the liquid recovery device 30, it is comparatively easy to collect the liquids 1 on Substrate P 
(film member SP). Therefore, the liquid recovery device 30 can make small the liquid recovery openings 
31 A and 32 A. Since air is bit and it is hard coming to be crowded in case liquids 1 are collected by making 
small liquid recovery openings 31 A and 32 A, the liquid recovery device 30 can collect the liquids 1 on 
Substrate P smoothly. 
[0069] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the film 
member SP will have lyophilic (hydrophilic property) to the liquid 1, even if it enlarges the liquid feed 
hoppers 13A and 14A and supphes a liquid 1 on Substrate P, it can form the inmiersion field AR 2 
smoothly, 
[0070] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when a liquid 1 is 
lyophilic (hydrophilic property) to the film member SP, the liquid recovery device 30 may be hard coming 
to collect the liquid 1 on Substrate P (film member SP). Then, the liquid 1 on Substrate P is smoothly 
recoverable by enlarging liquid recovery openings 31 A and 32A, and collecting liquids 1 in the large range. 
[0071] 

the optimal immersion conditions (the amount of supply / recovery — ) corresponding to the contact angle 
(compatibility) of the liquid [ as opposed to / as explained above / the film member SP ] 1 By supply / 
recovery location's etc. asking beforehand and memorizing the information about this optimal immersion 
condition to Storage MRY, a control unit CONT It is based on the information (contact angle information on 
the film member SP about a liquid 1) about the film member SP of the substrate P which was inputted 
through the input unit 60 and by which exposure processing should be carried out. The optimal inmiersion 
conditions are chosen and determined out of the inmiersion conditions by which two or more storage is 
carried out, and based on this selected immersion condition, as mentioned above, the amount of liquid 
supply / recovery and liquid supply / recovery location are set up. And a control unit CONT performs 
immersion exposure to Substrate P. 
[0072] 

In case immersion exposure processing is performed, after a control device CONT loads Substrate P to the 
substrate stage PST using a substrate transfer system, it drives the liquid feeder style 10 and starts the liquid 
supply actuation to Substrate P top. After the liquid 1 sent out fi-om each of the 1st and 2nd liquid feed zones 
1 1 and 12 of the liquid feeder style 10 in order to form the immersion field AR 2 circulates the 1st and 2nd 
pipe line 15 and 16, it is suppHed on Substrate P through the 1st and 2nd feed zone material 13 and 14, and 
forms the immersion field AR 2 between a projection optical system PL and Substrate P. The feed hoppers 
13A and 14A of the 1st and 2nd feed zone material 13 and 14 are arranged at X shaft-orientations (scanning 
direction) both sides of the projection field AR 1, and a control unit CONT supplies the liquid 1 to Substrate 
P top simultaneously on both sides of the projection field AR 1 from the feed hoppers 13A and 14A of the 
liquid feeder style 10. Thereby, the liquid 1 supplied on Substrate P forms the immersion field AR 2 of the 
range [ at least ] larger than the projection field AR 1 on Substrate P. 
[0073] 

In this operation gestalt, in case a liquid 1 is supplied from the scanning direction both sides of the 
projection field AR 1 to Substrate P, a control unit CONT controls liquid supply actuation of the 1st and 2nd 
liquid feed zones 1 1 and 12 of the liquid feeder style 10, and sets up it about a scanning direction. [ than the 
liquid amoxmt of supply which supplies the liquid amount of supply per / which is supplied from this side of 
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the projection field AR 1 / unit time amount in the opposite hand ] [ more ] When carrying out exposure 
processing, moving Substrate P in the direction of +X, for example, a control unit CONT As opposed to the 
projection field AR 1 the amount of liquids fi-om the -X side (namely, feed hopper 13 A) + Make [ more ] it 
than the amount of liquids fi-om the X side (namely, feed hopper 14A), and on the other hand, when carrying 
out exposure processing, moving Substrate P in the direction of -X, make [ more ] the amount of liquids 
fi-om the +X side to the projection field AR 1 than the amount of liquids from the -X side. 
[0074] 

Moreover, a control unit CONT controls the 1st and 2nd liquid stripping sections 33 and 34 of the liquid 
recovery device 30, and performs liquid recovery actuation on Substrate P in parallel to supply actuation of 
the liquid 1 by the liquid feeder style 10. Thereby, the liquids 1 on the substrate P which flows outside to the 
projection field AR 1 from the feed hoppers 13A and 14A of the 1st and 2nd feed zone material 13 and 14 
are collected from the recovery openings 31 A and 32 A of the 1st and 2nd stripping section material 33 and 
34. Thus, the liquid recovery device 30 collects the liquids 1 on Substrate P with the recovery openings 3 1 A 
and 32A prepared so that the projection field AR 1 may be surrounded. 
[0075] 

Here, a control unit CONT can also take the migration conditions of Substrate P into consideration, and can 
choose and determine immersion conditions. For example, when carrying out scan exposure, moving 
Substrate P and the film member SP of Substrate P has lyophilic to the liquid 1, also by supplying a liquid 1 
only from scanning direction one side, on Substrate P, a liquid 1 is damp good, spreads, and can form the 
immersion field AR 2 smoothly. For example, when carrying out inmiersion exposure, moving Substrate P 
in the direction of +X, it was able to be said that the liquid feeder style 10 supplied a liquid 1 from the 1st 
feed zone material 13, and suspended the liquid supply from the 2nd feed zone material 14, or made the 
liquid amount of supply from the 2nd feed zone material 14 fewer than the liquid amount of supply from the 
1st feed zone material 13. On the other hand, when the film member SP of Substrate P has liquid repellance 
to the liquid 1, the immersion field AR 2 can be smoothly formed by supplying a liquid 1 from scanning 
direction both sides. 
[0076] 

Moreover, a control unit CONT determines immersion conditions according to a rate or acceleration 
conceming [ a control unit CONT ] X shaft orientations (scanning direction) of Substrate P according to the 
migration conditions of Substrate P. For example, if the scan speed (or acceleration) of Substrate P is high- 
speed, a control unit CONT will increase the liquid recovery force on Substrate P while increasing the liquid 
amount of supply to Substrate P. On the other hand, if the scan speed (or acceleration) of Substrate P is a 
low speed comparatively, even if control units CONT decrease in number the liquid amount of supply to 
Substrate P and reduce the liquid recovery force on Substrate P, they can form the immersion field AR 2 
smoothly. 
[0077] 

Moreover, since it becomes easy to produce exfoliation of a liquid 1 when the scan speed (or acceleration) 
of Substrate P accelerates, the liquid feeder style 10 can be set as the location which left the supply location 
from the projection field AR 1 of a projection optical system PL, can enlarge the immersion field AR 2, and 
can suppress generating of exfoliation while it makes [ many ] the liquid amount of supply per unit time 
amoimt. Since similarly it is hard coming to collect the liquid 1 on Substrate P as the scan speed (or 
acceleration) of Substrate P accelerates While increasing the liquid recovery force by the liquid recovery 
device 30, a liquid 1 is smoothly recoverable by setting this recovery location as the location distant from 
the projection field AR 1 of a projection optical system PL, and collecting liquids 1 in the location where the 
vigor of the flow of a liquid 1 was reduced. 
[0078] 

Furthermore, even if a control unit CONT responds in the migration direction of the substrate P including 
the scanning direction (X shaft orientations) and the step migration direction (Y shaft orientations) of 
Substrate P, it determines immersion conditions. For example, in case Substrate P carries out step migration 
at Y shaft orientations, compared with the time of a halt or scan exposure, the liquid amount of supply is 
reduced for the liquid recovery actuation by the liquid feeder style 10. Or control of making [ many ] the 
amount of liquid recovery from the stripping section material 31 and 32 which is in the direction side of Y to 
the projection field AR 1 among two or more stripping section material 3 1 and 32 arranged so that the 
projection field AR 1 may be surrounded is possible for a control unit CONT. 
[0079] 

Moreover, a control unit CONT can also change the configuration of the liquid feed hoppers 13A and 14A 
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which are one of the immersion conditions, and the configuration of the liquid recovery openings 31 A and 
32A according to the film member SP. With the above-mentioned operation gestalt, although a feed hopper 
or recovery opening can be changed by driving the shutter member 42 between the slit configuration (the 
shape of an abbreviation square) where width of face is wide, and the slit configuration (the shape of a 
rectangle) where width of face is narrow, for example, according to the film member SP, various 
configurations, such as making it the shape of a circle configuration, elliptical, or a polygon, are chosen, and 
the configuration of a feed hopper and recovery opening is determined. 
[0080] 

By the way, as mentioned above, the aligner EX of this operation gestalt can change the pure water which is 
the 1 st liquid, and the fluorine system oil which is the 2nd liquid, and can supply it on Substrate P. A control 
unit CONT changes the liquid 1 supplied on Substrate P according to the film member SP of the substrate P 
by which exposure processing should be carried out. For example, when the film member SP is what is easy 
to melt into pure water, such as amine system matter, it is desirable to use fluorine system oil as a liquid 1 
for immersion exposure. Therefore, if the information about the film member SP is inputted through an 
input unit 60, a control unit CONT will control the liquid feeder style 10, and will choose the liquid 1 
supplied to Substrate P. And a control xmit CONT determines inmiersion conditions according to the liquid 
1 to be used. 
[0081] 

The relation between the compatibility of this film member SP and liquid (2nd liquid) 1 and the immersion 
conditions corresponding to that compatibility is also memorized by Storage MRY. A control unit CONT 
determines immersion conditions including the amount of liquid supply / recovery, or liquid supply / 
recovery location according to the substrate P (film member SP) by which exposure processing should be 
carried out. 
[0082] 

In addition, when changing the liquid 1 supplied on Substrate P according to the above-mentioned film 
member SP, the immersion conditions in the case of using the combination for the combination list of the 
suitable liquid kind for the film member SP and its film member SP can be saved at Storage MRY. By 
carrying out like this, if the operator of an aligner selects the film member SP (input), immersion conditions 
including a liquid kind will be determined automatically. That is, selection of a liquid kind can also be 
regarded as one of the immersion conditions. In addition, the ingredient of a photoresist, the manufacture 
Lord, a lot number, etc. can be made to memorize as a film member SP. 
[0083] 

Moreover, immersion conditions may be changed according to the material property of the liquid 1 supplied 
on Substrate P. For example, in being the liquid with which a liquid 1 tends to volatilize, it makes [ many ] 
the liquid amoxint of supply per unit time amount. Thereby, even if it is the liquid 1 which is easy to 
volatilize, the immersion field AR 2 can be formed smoothly. Moreover, since it is removed fi-om on 
Substrate P by volatilizing in the case of the liquid 1 which is easy to volatilize, the liquid recovery force 
can also be reduced, for example. That is, a control unit CONT can adjust immersion conditions according 
to volatility among the material properties of the liquid 1 supplied on Substrate P. 
[0084] 

Moreover, when the viscosity of the liquid 1 supplied on Substrate P is high, as it said that substrate holding 
power by the substrate holder for example, to the substrate P was enlarged, as for a control unit CONT, 
according to viscosity, immersion exposure conditions can be adjusted among the material properties of a 
liquid 1 . That is, when the viscosity of a liquid 1 was high and scan exposure is carried out, the case where 
the phenomenon in which Substrate P is pulled by the liquid 1 according to the viscosity of a liquid 1 arises 
can be considered, and the inconvenience firom which the location of Substrate P shifts to a substrate holder 
during exposure by this may arise. Therefore, a control unit CONT adjusts the holding power of the 
substrate P by the substrate holder according to the viscosity of a liquid 1 . When it is the thing of a 
configuration of that a substrate holder carries out vacuum adsorption maintenance of the substrate P 
through a vacuum adsorption hole, specifically, a control unit CONT increases the vacuum adsorption 
power over Substrate P. On the other hand, since possibility that the location of Substrate P will shift during 
scan exposure becomes low when the viscosity of a Uquid 1 is low, control of reducing the vacuum 
adsorption power over Substrate P in consideration of the curvature of Substrate P is possible for a control 
unit CONT. 
[0085] 

Furthermore, since the specific heat of a liquid 1 also changes when a liquid 1 changes, the quantity of light 
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of the exposure light EL can be adjusted, or the focal location and dip of Substrate P can be controlled in 
consideration of refractive-index change of the liquid 1 accompanying the temperature change of a liquid 1. 
For example, it was able to be said that the focal location detection result by the focal detection system 4 
was amended. 
[0086] 

Moreover, since the pressure exerted on Substrate P also changes a liquid 1 when the compatibility (contact 
angle) of a liquid 1 and the film member SP changes, a liquid 1 can also take into consideration the pressure 
variation exerted on Substrate P, and can also control the focal location and dip of Substrate P. 
[0087] 

Moreover, it is possible by changing a liquid 1 that the image formation property of the image through a 
projection optical system PL and a liquid 1 changes. In this case, a control unit CONT can amend change of 
the image formation property by what the liquid 1 changed by driving the image formation property control 
unit 3 based on the material property and optical property of a liquid 1 which are memorized beforehand to 
Storage MRY. Furthermore, a control device CONT is adjusting the location of Z shaft orientations of the 
substrate stage PST, and the position of thetaX and the direction of thetaY. The front face of Substrate P can 
be doubled with the image surface location which changed with modification of a liquid 1 . 
[0088] 

The map data memorized by Store MRY can be updated at any time. That is, what is necessary is to 
experiment about this new film member SP and new liquid 1, to create said map data, and just to update the 
map data memorized by Store MRY, when exposing the substrate P which has the fikn member SP of a 
further different class, or when using the liquid 1 of a new class. Moreover, renewal of map data can also be 
carried out from a remote place to Aligner EX (storage MRY) through the communication device containing 
the Internet. 
[0089] 

In addition, although the liquid feeder style 10 can supply two kinds of liquids according to the film member 
SP, it may be a configuration which supplies only one kind of liquid, and may enable it to supply three or 
more kinds of liquids in an above-mentioned operation gestalt. 
[0090] 

Moreover, in an above-mentioned operation gestalt, although the relation between the compatibility of the 
film member SP and a liquid 1 and the immersion conditions corresponding to the compatibility is 
memorized to Storage MRY When the class of film member SP to be used and the class of liquid 1 to be 
used are known beforehand, the relation between the film member SP and immersion conditions is 
memorized to Storage MRY, and immersion conditions may be made to be determined promptly from the 
information on the film member SP chosen by the operator etc. (input). 
[0091] 

Moreover, although he is trying to also take into consideration the migration conditions (for example, both 
both [ a rate acceleration, or / its ] P in scan exposure) of Substrate P in the above-mentioned operation 
gestalt when determining immersion conditions according to the contact angle (compatibility) of the film 
member SP and a liquid 1 You may make it determine the migration conditions (for example, both both [ a 
rate, acceleration, or / its ] P in scan exposure) of Substrate P based on the contact angle (compatibility) of 
the film member SP and a liquid 1. For example, when the compatibility over the liquid 1 of the film 
member SP is comparatively high, the rate and acceleration of Substrate P in scan exposure are enlarged. 
Since a liquid 1 is damp and tends to spread on Substrate P when the compatibility of the film member SP 
and a Hquid 1 is comparatively high, even if it enlarges the rate and acceleration of Substrate P, the 
immersion field AR 2 can be formed smoothly. On the contrary, when the compatibility over the liquid 1 of 
the film member SP is comparatively low, the rate and acceleration of Substrate P in scan exposure are 
made small. It is because a liquid 1 is damp and cannot spread easily on Substrate P, when the compatibility 
over the liquid 1 of the film member SP is comparatively low, so exfoliation of a liquid 1 etc. may arise and 
between a projection optical system PL and Substrates P may fully be unable to be filled with a liquid 1, if 
the rate and acceleration of Substrate P are enlarged too much. 
[0092] 

Moreover, the migration conditions of Substrate P can also be determined based on the immersion 
conditions determined according to the film member SP. for example, the thing for which the scan speed of 
Substrate P and acceleration are made small when the liquid recovery force of the liquid recovery device 30 
determined according to the film member SP is small ~ exfoliation and leakage of a liquid 1 can be 
prevented. 
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[0093] 

Moreover, although it is the configuration of searching for beforehand the contact angle (compatibility) of 
the film member SP and a liquid 1 by experiment etc., and memorizing the immersion conditions 
corresponding to this contact angle searched for to Storage MRY with the above-mentioned operation 
gestalt It measures with the metering device in which the compatibility of the film member SP and liquid 1 
which are formed in the liquid contact surface on Substrate P was prepared by Aligner EX, and you may 
make it determine inmiersion conditions before exposure processing based on this measurement result. 
[0094] 

Drawing 6 is the mimetic diagram showing the metering device (measurement means) 70 which measures 
the compatibility of the film member SP and a liquid 1. In this operation gestalt, the metering device 70 is 
formed on the conveyance path of Substrate P. The metering device 70 is equipped with the dropping 
section 72 which can trickle the drop of a liquid 1 into the substrate P fi-ont face currently held at the hand 
71 for loaders which constitutes a part of substrate transfer system, and the detection section 73 which can 
detect the drop of a liquid 1 in drawing 6 (a). The hand 71 for loaders loads the substrate P by which 
exposure processing should be carried out to the substrate stage PST. The hand 71 for loaders is pivotable 
where Substrate P is held by the revolution actuator 74 which rotates the hand 71 for loaders to shaft 
orientations. Actuation of this revolution actuator 74 is controlled by the control unit CONT. Moreover, the 
detection section 73 outputs the detection signal of a drop to a control unit CONT. 
[0095] 

In case the compatibility (contact angle) of the film member SP and a liquid 1 is measured, after the hand 71 
for loaders has held Substrate P horizontally, the drop of a liquid 1 is dropped from the dropping section 72 
to the film member SP of this substrate P. When the drop of a liquid 1 is arranged on the film member SP of 
Substrate P, the held substrate P is made to incline by rotating in the direction which shows the hand 71 for 
loaders by the arrow head r in drawing 6 . As Substrate P is made to incline, and shown in drawing 6 (b), it 
falls so that a liquid 1 may roll from a substrate P (film member SP) front face. The liquid 1 which fell is 
detected by the detection section 73. The detection signal of the detection section 73 is outputted to a control 
unit CONT, and a control unit CONT asks for theta from the amount of actuation of the revolution actuator 
74 whenever [ tilt-angle / of the substrate P at this time ] (fall angle). The fall angle theta is an include angle 
from which the drop of the liquid 1 of the film member SP fi*ont face of Substrate P rolls and falls, when 
Substrate P is leaned to the level surface. This fall angle theta is equivalent to the contact angle of the liquid 
1 to the film member SP. For example, when small, the fall angle theta is liquid repellance to a liquid 1, and 
the contact angle of the angle of the film member SP is large. Therefore, a control unit CONT can search for 
the contact angle of the liquid 1 to the film member SP by searching for this fall angle theta. A control unit 
CONT sets up immersion conditions based on the contact angle measured with the metering device 70, and 
performs immersion exposure to the substrate P loaded on the substrate stage PST by the hand 71 for 
loaders. 
[0096] 

In addition, although a change of a liquid supply location and a liquid recovery location is made with this 
operation gestalt by forming a sliding mechanism in each of the feed zone material 13 and 14 and the 
stripping section material 31 and 32, and driving a sliding mechanism as explained with reference to 
drawing 3 A part of feed zone material and stripping section material are constituted from a flexible tube 80, 
and you may make it change that supply location and a recovery location by bending this tube 80, as shown 
in drawing 7 (a) and (b) as shown in drawing 7 . 
[0097] 

In addition, the aligner EX in the above-mentioned operation gestalt changes pure water and fluorine system 
oil as a liquid 1, and although it is usable, it has an advantage without the adverse effect to a photoresist, an 
optical element (lens), etc. on Substrate P while pure water can come to hand to a large quantity easily by a 
semi-conductor plant etc. Moreover, since the content of an impurity is very low, pure water can also expect 
the operation which washes the front face of Substrate P, and the fi-ont face of an optical element established 
in the apical surface of a projection optical system PL, while not having an adverse effect to an environment. 

[0098] 

And since the refractive index n of the pure water(water) to the exposure light EL whose wavelength is 
about 193nm is about 1.44, when ArF excimer laser light (wavelength of 193nm) is used as the light source 
of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 134nm, and high 
resolution is obtained. Furthermore, when what is necessary is just to be able to secure the depth of focus 
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comparable as the case where it is used in air since the depth of focus is expanded [ be / it / under / air / 
comparing ] to about n times, i.e., about 1.44 times, it can make the numerical aperture of a projection 
optical system PL increase more, and its resolution improves also at this point. 
[0099] 

With this operation gestalt, the optical element 2 is attached at the head of a projection optical system PL, 
and this lens can perform the optical property of a projection optical system PL, for example, adjustment of 
aberration (spherical aberration, comatic aberration, etc.). In addition, as an optical element attached at the 
head of a projection optical system PL, you may be the optical plate used for adjustment of the optical 
property of a projection optical system PL. Or you may be the plane-parallel plate which can penetrate the 
exposure light EL. 
[0100] 

The optical element in contact with a liquid 1 by considering as a plane-parallel plate cheaper than a lens 
Even if the matter (for example, silicon system organic substance etc.) to which the permeability of a 
projection optical system PL, the illuminance of the exposure light EL on Substrate P, and the homogeneity 
of illuminance distribution are reduced in the time of haulage of Aligner EX, assembly, and adjustment etc. 
adheres to the plane-parallel plate There is an advantage that the exchange cost becomes low compared with 
the case where the optical element in contact with a liquid 1 is used as a lens that what is necessary is just to 
exchange the plane-parallel plate just before supplying a liquid 1 . Namely, although it is necessary to 
exchange the optical element periodically since the front face of the optical element which originates in 
adhesion of the impurity in the scattering particle generated from a resist by the exposure of the exposure 
light EL or a liquid 1 etc., and contacts a liquid 1 becomes dirty By using this optical element as a cheap 
plane-parallel plate, compared with a lens, the cost of a substitute part can be low, and time amount which 
exchange takes can be shortened, and lifting of a maintenance cost (rurming cost) and lowering of a 
throughput can be suppressed. 
[0101] • 

In addition, when the pressure between the optical elements at the head of a projection optical system PL 
and Substrates P which are produced by the flow of a liquid 1 is large, the optical element may not be made 
exchangeable, but you may fix strongly so that an optical element may not move with the pressure. 
[0102] 

In addition, with this operation gestalt, although it is the configuration currently filled with the liquid 1 
between a projection optical system PL and a substrate P front face, it may be the configuration of filling a 
liquid 1 where the cover glass which consists of a plane-parallel plate is attached in the front face of 
Substrate P, for example. 
[0103] 

When the light source of for example, the exposure light EL is F2 laser, since this F2 laser beam does not 
penetrate water, it is on the other hand, desirable that they are fluorine system fluids, such as the above- 
mentioned fluorine system oil which can penetrate F2 laser beam as a liquid 1 . In this case, into the part in 
contact with a liquid 1, it lyophilic— ization-processes by forming a thin film by the matter of the polar small 
molecular structure containing a fluorine. Moreover, if it considers as a liquid 1 , there is permeability over 
the exposure light EL, a refractive index is high as much as possible, and it is also possible to use a stable 
thing (for example, cedar oil) to the photoresist applied to the projection optical system PL and the substrate 
P front face. Also in this case, surface treatment is performed according to the polarity of the liquid 1 to be 
used. 
[0104] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor wafer 
for semiconductor device manufacture but the glass substrate for display devices, the mask used with the 
ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon 
wafer) of reticle, etc. is applied. 
[0105] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still Mask M 
and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattern of Mask M 
as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two pattems also to the aligner of step - imprinted in piles 
selectively and - SUTITCHI method on Substrate P. 
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[0106] 

Moreover, this invention is applicable also to the aligner of the twin stage mold currently indicated by 

JP,10-163099,A, JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official report, etc. 

[0107] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattem to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
[0108] 

When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for the substrate stage PST and a 
mask stage MST, whichever of the magnetic levitation mold using the air floatation mold and the Lorentz 
force, or the reactance force which the air bearing was used may be used. Moreover, the type which moves 
along with a guide is sufficient as each stages PST and MST, and they may be guide loess types which do 
not prepare a guide. 
[0109] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each stages 
PST and MST, and drives each stages PST and MST according to electromagnetic force may be used. In this 
case, what is necessary is to connect either of a magnet unit and an armature unit to Stages PST and MST, 
and just to establish another side of a magnet unit and an armature unit in the migration side side of Stages 
PST and MST. 
[0110] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a fi-ame member as indicated by JP,8-166475,A (USP5,528,1 18), so that it may not get 
across to a projection optical system PL. 
[0111] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the floor 
(earth) using a frame member as indicated by JP,8-330224,A (US S/N 08/416,558), so that it may not get 
across to a projection optical system PL, 
[0112] 

as mentioned above, the aligner EX of this application operation gestah — this application — it is 
manufactured by assembhng the various subsystems containing each component mentioned to the claim so 
that a predetermined mechanical precision, electric precision, and optical precision may be maintained. In 
order to secure these various precision, before and after this assembly, adjustment for attaining electric 
precision is performed about the adjustment for attaining mechanical precision about the adjustment for 
attaining optical precision about various optical system, and various mechanical systems, and various 
electric systems. Like the assembler ft-om various subsystems to an aligner, the mechanical connections 
between [ various ] subsystems, wiring connection of an electrical circuit, piping connection of an 
atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that it is in the front like the 
assembler from these various subsystems to an aligner like the assembler of each subsystem each. If it ends 
like the assembler to the aligner of various subsystems, comprehensive adjustment will be performed and 
the various precision as the whole aligner will be secured. In addition, as for manufacture of an aligner, it is 
desirable to carry out in the clean room where temperatxire, an air cleanliness class, etc. were managed. 
[0113] 

As micro devices, such as a semiconductor device, are shown in drawing 8 With the aligner EX of step 201 
which performs the function and engine-performance design of a micro device, step 202 which 
manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate which 
is the base material of a device, and the operation gestalt mentioned above It is manufactured through the 
exposure processing step 204 which exposes the pattem of a mask to a substrate, the device assembly step (a 
dicing process, a bonding process, and a package process are included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0114] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is the top view showing the example of arrangement of the liquid feeder style in the operation 
gestalt of this invention, and a liquid recovery device. 

[Drawing 3] It is the sectional view showing 1 operation gestalt of feed zone material and stripping section 
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material. 

[Drawing 4] It is a mimetic diagram for explaining signs that a liquid supply location and a liquid recovery 
location change. 

[Drawing 5] It is the block diagram showing an example of the control system in the operation gestalt of this 
invention. 

[Drawing 6] It is the outline block diagram showing 1 operation gestalt of a measurement means. 
[Drawing 7] It is the sectional view showing 1 operation gestalt of feed zone material and stripping section 
material. 

[Drawing 8] It is flow chart drawing showing an example of the production process of the semiconductor 
device in the operation gestalt of this invention. 
[Description of Notations] 
[0115] 

1 [ 1 5 16 / 3 1 A, 32A / - A projection field, AR2 / - An immersion field, CONT / - Control unit / EX / - A 
substrate, PL / — A projection optical system, SP / — Film member / — An aligner, MRY — Storage P / — 
Recovery opening (recovery location), 70 — A metering device (measurement means), ARl / — The pipe 
line 30 ~ Liquid recovery device ] — A liquid, 10 — A liquid feeder style, 13 A, 14A ~ Feed hopper (supply 
location) 



[Translation done.] 
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* NOTICES * 

JPO fiuid NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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7. 1 8^^\^xmimi^m'it^^i iRxim3m^m^^^2 i <d^ ti^'ti 
i^mm ^ nx ^ . mi^mi9<Dmi^^i-i. m^co-^^m'ffiaB^jt-L.xm^iff^m 

iW^SasWi 3<7)^tt-f:*tUc:Sii^^tT.TV^5„ mm<om 1 ^mUU 1 3ttYW:*|S](c:3£A, 

T-iaS$*i-T*3i3. -t<o#t|^p 1 3 A ^ S ;K P <7> ^ S (- fS] tt r ifi ^ ^ lir r 5 „ * ^ JF^ 30 
fii(c:*5V^T. ||l#t|&g|iMl3(i5o3feA/-eifle^ix-Ci^^o ^bX. 

Si^3t#5SPLOS^®«ARltc*fbTjfeaE:;^l6]-*ffirJ (-XffiJ) {riS:»tt,^xTV^5o 
( 0 0 3 9 1 

1=1 7. 18(i(i#17A. 18A;d3-?:tb-?:*tt^i-tf5ttTfc'9.#17A, 18AC0tb 
f^tt^JtW^MCONTld^Jt^^H-So ©Ji^^eCONTfi. #1 7A. 1 BA^^oT. 

3Sr:^^UTWI&^ l 3AJ;f5StSP-i:(c:tt^-rSo WySECONTfi, #1 7A 

. ISA^ttoT, Wl8<&M*{c-r5.<!:ttlc«=17^M«U, ll3je^«c#tS^g|52 1<&iE 40 

«-r5rttcj;9, m3mi^m^^2i7i^ibm2<Dmi^ (.y -y mm^t^ ji^) ^i^is, «t 

i^Wi 9, RXfm 1 mi^mu 1 3 ^-f^ VX a 1 3AJ;'3»«P±tc:#t|i&i--5„ 

[ 0 0 4 0 1 

m 2SiW^ 1 ^2jS»:#fe^a51 2S^J«ll4lS^*:W*&a52 2cD^^-fi^;4--:^75^fci^ 

m ^fitcmti^ 1 %:mmir ?i m^^'g 2 5 ^x is 'o . ^n^mw 2 5 <D-mn(^'s 2 3. 

2 4Sr:frLT||2«E<itcW#&g|Jl 2^fct;?m4?g#:#)f^gP2 2ro^tt^i^^^g?i^$i^TV^;5, 

ttl&'i=2 5©flil4SgP(4. 1S*cD^llSl'14B?r^l^LT^i#:C.^2#tl&Sl5t^l4CD^ 
^^^'tltwglM$nTV^^„ m^<^^ 2 m'i^^U 1 4(4Ytt^|S](c:afeA/T-gBffi$ixT*5f9. 
^ro«t^P14A^a«P(0*ffilCje^$-t±-CVN5, |g2^*&a5Wl4(4, mi#t^^;f;t 
13I^«I. 5oM^t?iaB^^^•T:v^5. ^LT. :mbl|2#t*&Sl5ttl4«:S«ffl«AR 50 
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iizm\^xMM:fft^i\SL:f3m ( + X ffil] ) aS «t lb i^ T 4 „ 

( 0 0 4 1 ) 

1=23, 24(C:(±#23A. 24A;ii5^4x^'tL^lteiX-Cio'9.#23A. 2 4 A (D W} 

if^itmmmmc o N T {zmm ^ ti ^ o mmmmc ovi t ex. #2 3a, 2 4A^ffior. 

<S23^miA-t^tthizm24^mmL. m 2 mi^^m^ i 2 mm-r ?> :z t \z. x . 
m2mi^mi^m.i2:/)>hmi(^mi^ (MtK) %«=2 3, m^'w 2 5 . SLi'ii2«^&gBtti 

4€r^LTW?^P14AJ;'9S«P±(C-^?^-rS„ . $i|^i^SCONT(±, #2 3A 

, 24ASrftoT, l=24?rr^»i-5i:i:'b(C'ff23?rK*L, l|4fSi*:#t^|S52 2i^^ 

^4if^f*:#t^gp2 2;J»fj||2C)jS?ft: (7y|g3^:r'1'>'U) S:W2 4, #t 

?^ff25. S:l/»2W*g|fB*tl4^^LT«t*&D14AJ;i5SiKPiiJc:'Bt^i-2)o 10 
I 0 0 4 2 1 

±IB^l~^4©#fKflsflt^]g|Jll. 12, 2 1, 2 2(D^th^tH-X.mt^l^>U^-r 

^^>'^.s.ifm&7t^>^^^m^xio'o. ^thh^mii^mit^^ 1 1 . 12, 21, 22 
(D m ^ Wi i¥ a m m m m c o N T \z X <o u m ^ n . ummmc o r tx ^ ^m{$-mm^ 
11, 12, 21, 2 2 X ^ m m p ± M -r ^ m iif^ m $> tz '0 (D m m m =k t fx, "t' 
mm^rmm'^mxh^o t.ti.^mi$^^^uii. 12, 21, 2 2<D^ft^thami^ 

I 0 0 4 3 1 

rwi^ic, fe?<*W*&^^ioj4, iaw^is, le^^oT, li^a (::rT-(i2S 20 

) comw:m±m<om#-i%:mvi&^nz^m-ri>itiib(omii:immwji¥^noo -tux, iii2jc: 

CO — gpicff^j^^tuSo mi^mmmm 1 o a ^ mm<vm 1 . m 2 m^^uu 1 3. i4(75#tj^ 
P13A, i4A(K>^tt^'inX'o. ^mmi$iARicDmmx'm{^i^m«^i>zm^-r^o 

[ 0 0 4 4 ] 

•rSo ^fi/Kli, ^3fe7tEL;i5ArF^:¥v'^u---tl-*3tT'fcor'{>Si§'5THgT'fcS<, *fc, 
M7kri^^1-*S<^)WII (g^, h^, i^) S0«KrF3idr>'-vU' — Hf3t (2^S248nm 
) ^®a^^3t (DUV^) tSii^figT'feS, S^3t*^PL<D5feffi<^3fe^^^ 
2ttl:5r-ff^^g$tLTi/>-5„ *^J4M7Ki:coSfatt;i5j^v^(7)T-, 7fe^^^2(D?lS(*:S/54® 30 
2 a (7) li ^ B (C 1 ?r ^ « ^ -y: 5 r t T' # 5 <, -t ^J: t> h . * * Jfe *5 T J4 3fe 

^^^■2<^je!^^g|«ffi2aicoMfPl4^5i^V^?S<*: (tK) l4r#t^-^.5j;5i;iL,-C(,N^cD-e 
, it^m^2<DmWmmm2 a ir?S^*:i i:<:o«*tt;dSii5<, 3t^*^2l4 7}ct©«|Ptt34S 
ffiV^;&^r•fcoTti^^o *fc?fe^*T-20?S^Sttffi2atcM7k^k (il^^L) ^LSI^Ji 
UT, j^<*ii:WMfPtt^J:9i«J6.5J;5{-b-C^>J;v^, 

[ 0 0 4 5 ] 

fSft^lHll|xa«3 0«X:KPJiOfe!i*l^|HlI|Xi-5t>co-CfcoT, S«P<r)^ffi{CjS^U 
Tgatt$tLfc[H]l|XP3 1A, 3 2AS::ir-r5«ifcc0^1,M2lH]l|Xla5*t3 1, 3 2i:, 
(Dm 1 . m 2 \Bil^^U 3 1, 3 2CO^n^*jx{C[emxl=3 3A, 3 4A^^\^xmm^fhfz 
m 1 . m 2 mi^m^RU 3 3 . 3 4i:^{i;iTl/^?)„|Hmx^3 3Aj4^#:»^l@l|Xgp*t3 40 

1 (Diti^ti icmm^ti. 011x1=3 4A'bii^o^2iHiiixifi5*4-3 2(oiti^tnzmm^*i 

TV^S^S, lll2TM4^(D|lI*Sr-$|5«ll&UTl>-5o 1SiS!c<^^llHll|XlF|5*t31tt, 
A R 1 ID - XiMKioh^X . B&R^flltftJ^iefi^ttTJot?, ^<OlHllU!P3 1A^K|gPCO^ffi 
{-|pl<J:5(ciatt$nTv^-5„ 1Slg:<^||2lHl)jRgi5*t3 2tt, jS:.^ffl^AR2C0+X 

ffla^c:*3^^r, l»&R3fll^{CiEB$nT*5i3, ^K>|pJi|XP3 2A^*«PCO^S(CIS)<J;5{c 

sas$^^Tv^s„ ^LT, :Lf\, hm.m<Dm I . ^2iH]iix9j*f3i, 3 2f4, m^^t^mm 

1 0«>^1, m2^^S|J$tl 3, 14, ^^t;«ej^ffi*^ARlSrBt«?BtfJ:5tciEe^*T.T 
[ 0 0 4 6 ] 

Bl. ll2?S*J:|5mxg|53 3 . 3 4(4«SJx:«K^7KV7'^<D!S5l$^fa, SO^lHllRUfcfKf*: 50 
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.^O^lEllK1^33A. 34A^^LriHllte-r6o^l.^2?^flc|pIlRgt53 3. 3 4 (D M 

^^mi'f it mmmm c o N T ^ ^ mm ^ ti . mmmm: c o n r itm i . m 2 mi^\B\i\R^ 
33. 3 4{zx^mii^^mhfz^(Dm»\Bim.m (ihiir:^) i:mm'^mx* h ^ o hi. m 2 

fej A R 1 ic L T ^ 1 . n 2 gi5 $t 1 3 . 1 4 (D ^m{cm,m fzmi^ 1 n . <Dm 1 . 

m 2 m^t^^U I 3. 1 4J;t)S^Mi«AR lic:^Lr^ffiI)^ci^e$i^T^/^5ml. ^ 2 M\ 
iK?FI5M3 1. 3 2C0|Hli]XPj:»:)[H]i|X$ix5o 
[ 0 0 4 7 ] 

!ii3{i. m I m^^^^^u 1 3^^±m^mx^^, m 3 (a) {c$s\^^x . m i m^^^^u 1 

Sit. 4 0 t . :*:^*:a5M4 0<7)T:^^c4BV^T*ft:gBW4 0^c:»LT>^^^ K-eit^ 

KSFPtt4 1 i:, ;^^-r KSPW4 lOTiSSRT-fc-Sfit^P 1 3A{cgSttC>ti> 
^ K^W4 l(::>p)-LTX;^f^{cx^^ K-r5C^tcJ:t7#tj^p i 3 A <D ± ^ ^ ^ ^ ^ m 
tj: ^ ^ UPi 4 2i:^^ix.T^/^5o ^^^--T Klf|5#4 l^t/i>''r:y^as*t4 2ti:T^IgI^(7) 
IE»iage(cJ:*9;5;^^K^ai^ix5o ^LT. m 3 (b) {C7T^-rJ:^)tc:. :^^-rKgiStt4 
i;is*flsa5tt4O{c*)-LT + x;^r^(::^ibi-5w^tcJ:0. ^tj^pi 3A(7){4«;65+xffiiJ 
\z^mi^ . m 3 (c) fc^i-i^ci. ;^^-rK^*t4i755:^^^^1^4 0t::>ttLT-x:&iRj 
^ K -r ^ :i ^ (c J: «9 . fft P 1 3 A o g - x {fj ^ W -f- ^ , ^ . 11 3 ( d ) \Z7t^ 
-r <t 9 . 2/ g|5 4 2 #t ^ P 1 3 A CO ffl {C fp] o T ^ i- -5 :i <h ^ #t 

P 1 3 A /J^ $ < 5 , 

[ 0 0 4 8 ] 

^LT. IS2#k?^|?i5$tl4. ^l[p]iRgfiM3 1. ^t>'m2lH]lRg|5^t3 2(7)-^tL-?tLfl. 
Hl«*&gB*tl3^^5I^^7)^»i55(:^WL-CV^5o l^tzt^oX. m 2 ^n^^^ 1 4 },t^ (O^m 

pi4Ao{4a&i/^#^?r^3EprHgr*fc^). f^^ic. mi. m 2 3 1. 320 

■^n-e:|X{l^(0|pIlRp 3 1 A. 3 2AO{fi:fiSTJ^:^C#$SrlElE^BgT*fc-5o 
[ 0 0 4 9 ] 

iii4(i. mi. m 2 ^mnu 1 3 . 1 4 (Drnw^^'i^itLW:. ^um \ . m 2 3 \ 

. 3 2(D?s»lp|llx{^rs;^)^^5:^^^^^^^s^^-r1^^sl-efc5o siJ^siscoNTfi. mi 

. m 2 m'i^uu 1 3 . \4(Dmmmm..^rjmi.m2mHn^^3i. 3 2 (Dmmmw^ 
mwi-r ^ t \z X. ^ . m 4 (a) ci.T^-rjz^tc:. mi. m2tt^si5i;ri3. i4(cj:5?^e 

f*#^*&fSe^S^^^^PL(7)S^«I«AR l[c»UriS-^ft>5C^/ii>T'#^ttt{C. 
mi>m2|H|iRSf|5W3 1. 3 2JcJ:5r^!<*:lH]iRf4«SrS^ffl«ARl(;i^LrBli-ri:;6S 
^fc. 04 (b) (C^t-ct^t::. ©JWiSeCONTf^. mi. m2W«&ffl5«-13 

. i4(7:)|gK]i^B.^l/mi.m2[H]iRgp^^3i. 3 2(;)iB®ji^e^igt!ji-'6r<Jr{cj:t5 
. mi.m2#t|^a5*tl3. 14(cJ:^?i^^#t|&^4g^S^^j^ARltc^stbTif|-rri: 
7!i5T*t5^^t>(C, mi. m2Iill|Xgl5*t3 1, 3 2{Cj:5fSfr[HllK{ie?rg^^fiEARl 

(c^Lrs^{t5^^^'^-c't5o ^LT. mi. m2#t«&a5*fi3. 1 4 \z X hmw^m 

RXJ^m 1 . m2lHll|xa5#3 1. 3 2(rJ:5?Kfls[H]JRfir«fi^.^tt^*n?Siz:bTIBfi 
^ t o r V^ ^ o 
1 0 0 5 0 ] 

±^eL5t®3tS?SEXS^fflV^T^^^M^D/^'>$'->'(7)^^&^3t^^PL^^K?^ 

ffl«AR2C0?Kf*:i i:^^LrS«PJi(cSJi^®^1-'5^rffi(::oVNTlftP^-r^o 
[ 0 0 5 1 ] 

;ir-e. **SKff^fli(c*D(t^if*i^MEX(i. ■^;^^Mi:S«Pt^x#:^[^ {^M:^ 
fRj) *-^l!ib/ce;()5b-^><^^MO/^>5'->'>feSrS^gPtcg^K3ti-6t(/:>^^ 

S^5t^^PL05fe^a$ii:T<^:^y:yhiK (^ff^^t^) coS^ffl^ARltc, flS 
?gM«IAtCi^:;Cfc-^;^>^McO--$15(0^^>5^-->'^^5g;^$;}x^ S^it^^PLtC^PfLT. 

•^;^^M^s-x:ferf^ (^^fi+x^-r^) icigav-e^iftt-'Sc^t^K^^LT. XY>^^-v>5 
3Sr^UTS4EP;6S4-X:&fp] (3i{i-X*|Ri) (c:ig^i3 -V (/3(iS:i^fiS^) T-^Sb-TS 
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mtft^TIki^. mW. P (D :^ 7- y y f^m X o X (D 3 y hffil|E755*S^*&{itttc^ 

[ 0 0 5 2] 

Sfc. ll!5(;i^-r:/ns/j5'Ill<75J;5(c. IStiS^gMRYleitt, '0.WtW. % ^ 'i^ o fz. ^ (D m. 

x-^irLTiett^ttrv^So rrT',MgI5$tSPi:ffi<*:ii:OMfP't4«cK-r5tffR(i. 10 
ixTV^So 'tis, ^izfii-Sipl-, a>«rC0]RSE|J*tSPi:^:ttbOlK^a5«-SPtci(fjg'teS?^*: 
[ 0 0 5 3 1 

JSaSitAaS^fT^lc^L. ®3t*0i3g^tL5'<t»«P(O))S$|5tt-tWa*5A;'3S?ft6 o?r 

si<tt^i{ciii-rsit») tc:*£;cr. iEis3geMRYiw^*i5ts^nTVNS. n^^Visvhm 20 

I 0 0 5 4 J 
[ 0 0 5 5 ] 
[ 0 0 5 6 1 

mm 10<?5jg«s:#ti^l:&U«^«j|Eli|X^«3 0WjS«s:|H]iRS:S:^fii-5. 
[ 0 0 5 7 ] 

Jrl^&til-li. l!ia5t-tSP(c*J--r5?^i*io«tt:ft;i)5::J^#i.^^-g-. KgBWSPfij^flsitc 
*l-LT«ifKtt («7Ktt) **UTV^Srt^c:;i5wr•. *«P (MgPltSP) JiJdj^^^si 

?r L fc ^ . r W 1 (i i® fij jl ffi *5 b „ L fc o T . (73 81 ^3 W S P b 

T 1 ^ #1 ^ -f- ^ ^ . m'^'^mmm \ \i. ^ m7L\-m-\^mw[^tL'o nmw^'i^'m-k^ 

<i-6o r?»i-5ri:(Cj;<9. £«P (BI^WSP) ^S{c:MLTfK<*:i>l:^»(cjlti.fe 40 

w-r2>»-a-. *^^*cDfci6tc»«p^^3t^t(j-r5i:s je?f^^i;jsa«p (nifp^-sp) 

[ 0 0 5 8 ] 

^Is^ hfi\<^ (DX . IS*lHlitR^ffi3 0{4S«P (IggBltSP) ±0?S<*:i^H:i!?fl<]|i|ll3lU^ 
t-v^o Lfc^SoT, jS#:lHlil5lS^3 0(i. ?^<*:iHli|X;t) (jK^*:©!!^^^^!!^!!!;^) . ft t> 
*{i^rafey5:>J©jSft:|HliRfl:5rffii^L-C'b?S(*:iSrR-?tlc:|Hli|XT'#-5„ Lfc;!l5oT. 
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[ 0 0 5 9] 

. m % s p iz M i- ^ m 1 (D m fA ^ m . m^^^ s p ami^ i i^m l x 

mm\t (^ItK^) m L X ^ :l t ic fj: i> <d X' . m W. P (Sia^WSP) ±(cffi«si<Srtt|& 
ufc^. C(O^Kfl£l(i^ll^^te7i5(9J^•t-^^. tz i)^ ^ X . :^(r>m^USPizmi^xmi^i^ 

m^^-r s mi^mit-^mm i on. mi.^■£m^^Lmm htc <o comp^^m^^A^'p ^j: < lx h 
. &W.P (muu s p ) ^ ffi *t L T 1 ^ A ii -y: 5 - t T' # . mmw. 
mAR2^nmi,cmi&x^^. sfc. m»m^*^i&mx^^(ox'. ■ffi(*:iot&«4-ffli;t 

[ 0 0 6 0 1 

■^tz. u s p m 1 iz M L- X m m ii. daTki*) x h . ?i$^i(is«p O!^ 10 
ifpwsp) ±xmtiUA^ '0 "^-r ^--(o X . mt^'siiisLmm 3 o it&rn p (sg^wsp) ±(Dm 

mi$^mi^^<omm t)) . -i- ^£ t> ^ m isim m i> it >) <o m ^ is. m ^ < i- ^ . ^ 0 -r ^ ^ t 

ICJ:*). ffifrlHl)|R««3Ofif0Efls:iSrR?&{;i|Hll|KT-#5, 
[ 0 0 6 1 1 

[ 0 0 6 2 ] 

Lfc^^oT, mw-^i^mm I 0 \^ . ^(omwm^{±m:^^m^^?f>pi-<r)^m 
mmARijir)mtitzi±mi=.. -ttny^. ?sfls#t$&ffierogj^3t^^PLcoe««iigAR 

^ m \^ X \^ fz i: r> \tL . ^^gB*l-l 3. 1 4<7):*:f*:g|3W4 Ofc^fL-C^v-*' Kei5*f4 1 
[ 0 0 6 3 ] 

v^cDr•. ±aiL./cj;5J-. mw-misLmm 3 0 i,±mwi p ( si ^ it sp) ±cD?sf*:isrttK6tj 

a^ffl«ARl{Cifi^^<4a^C. i- f«#:|ell|X{4eoS»3t^^PL«lS»ffl^AR 

OtJS^^-TS:^^— ^tr=i>-/-?i? Y ihX ^ ^ o 
[ 0 0 6 4 ] 

m.m'&L (M7Ki4) ^*LTV^5rt(c:/^5roT-. S^gP (IKlFPItSP) ±. \z. m W- 1 ^ 
ARlfcifi^^^£B{c. -tfai^-h. IKfl^««&fi:aoS^?t^^PLoS]^««cARi{c*f-r 

[ 0 0 6 5 ] 

lfP*tsp) Jl-c^S^^t^^)st)^-r^^«•c, JK<*:|ililxl«fll3 0f4*tgp (iKIfPMsp) ±.(Dm 

f4B^S»5t^»PL(DSi^^*ffiARlJ;«9Sinfc{fi!:B{-. -T^c*:*^. ?«ft:[HlitXffi«cDS 
^7t¥*PL<^e^®tgARi(c:>ct-r5S§8fl^ft<i-^ri:(;::<};'9. f^^*:[H]iR^«3 0« 
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I 0 0 6 6 1 

mi OcOffiflsttl&P 1 3A, 1 4AK):k:t$St>*fgi*lH]ilX«t#3 0©?K<*:|h]i]XPW:'c#^ 
3 1A. 3 2A^giffii-^>ri;»5x-#-5„ 
[ 0 0 6 7 ] 

-ri/^o mW-^^^a 1 ^ A ^ i4ASr/J-$<-r?>ci:(c<ti9. St£PJi{cW*&^ 

^^5^K^*:lcogKl^co^^,^345iti-fcil^), *ij«|o^^Srffli^s::t>45-e§:5, m^^'i^u<oi^ 

113^#SB. LTSii^Ufci^iC. #t|gAi5*tl3. 14ro->^5'i5'S»$t4 2 

[ 0 0 6 8 ] 

(*:|eli|X^«3 0«»«P (SIgBWSP) ±(DfKi*:^Srtt;e{WlEHIXL^i-^^„ uytdSor. 
?S^<*^[E]HR^tS30li. •?:(75<^($:[Hli|XP3 1A. 3 2A^/|>$<-r5ri:;i5-e^.5„ fK{*:|Hj 
H51P3 1A. 3 2A*/J^$<-rs::i:(c:J;l9. ?5Ei*:i^lfiliR-rS^fc. ^^^itf^iZ^^Jc 
< </i€>WT', ?Kfls:|Hli|xm«3 O«a«P±Of0E#:i & Rytl-lHlilX-i-5ri:*s-r-^5, 20 
1 0 0 6 9 1 

. s^SBWs p(c*)--r5?«<*: 1 (omm^^- 'h ^X'^m-^ . m^pt s pf*Kfr i 

[ 0 0 7 0 ] 

4fc. ?Sf*:i;65SI^MSP('*fLra?K14 (MTk+t) T-feS^-^. ?«flsi(iS1SP (fl« 
g|5$tSP) -hT-ilttffi^5i9^-rv^<^T'. fKfls:|H|tK^«3 0«StRP (SISiSMSP) ±. (D m 

, JEV^^ffiHT-jgE^^l^rlslJlJl-r-Srir-r'. «:KP-hO?K«s:i?rn7t{;i|Hli|X-r5ri:/iS-T?#:5 

30 

[ 0 0 7 1 ] 

W#5:fB1Si^ttMRY(ct2ttUT*3<ri:(c:J;'9. ^J|lP$ISCONT(l. A;':3SIB6 0^ 

^uTA;'3$ttfc®**aa$ti.?>-<#sispcosigBMs p(cM-r^t»$8 imw- 1 (cia-rs 
sigpwspo^M:^itw$R) {dS-^v^T. m.Wiwm. ^ fix ^ m.^0k¥f- (T) f£-f)^f3^ h ^m^im 

1 0 0 7 2 ] 40 

7=--v'PSTlCn-Kbfc^. fR(^#t|&^mi 0^ll4|(iLTS«P±(C*t-rS?S^|s:#^i^»j 

asil. l20•?r^^■^•^^A»b3llm^^^/c^S^*:l(±,^l.^2S^l=^l5. le^^itilU 
fc^, ^1, ^2ttif&ffl5«-13. l4Sr^LT»«P±tc:#t*&*ix. S»3t^^PLi:S 
mP t <Of^\:Lm.9^n^ AR 2 ^m^-r ^ . ^ 1 . II2«#&«15W13. 14C0#ti^pi3A 

, i4AttS:^fflltARicDXtt::^l6j (jfe*;!?!*]) P^fflJ-iBB^ixTis'j. SiJ»ig«co 

NT (4. mm^mmm \ o<D#t?^p 1 3a. 1 4aj; ^ ^^mm ar 1 nmrnx^mp ±. 

t a RlJ:»3J!2:v>iii5H<^jKSm«AR2^S«P±»cj^figi-5, 50 
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[ 0 0 7 3] 

■r ^m. mmmmc o u T (t. mi$-mmmm i o«isi, 3^2mw-mit^^i i . i 2 (om 
«p^ + x*-r^(c:sw)Loo^7tMs-r^m-g-. mnmrn c o N T ex . s^wt^ARit- 

SffLT-xmiJ (i-^iiyib^maiSA) A- h <r> m ii^ A ^ . + xm (.irtj:t>hmmai4A 

[ 0 0 7 4 ] 10 

*fc. $tJiSP$geCONT(±. fi^fls|E]l|Xll«3 0C0|gl. ||2fSfi)s|HjHXgi53 3. 3 4^$iJ 

m m ^ mm 1 0 ^ m 1 (o m m m i¥ t m. n r . &wiP±<Dmt^^iisLmi^^ 

n 0 o riXfc:J;t),||l.|g2#tif^gR*tl3. 14ro«tj&pi3A. 14AJ;i5SJ»«4^ 
ARllC»LT^ffiil(:i»Stl?>S1SP±tOy^i$:i(J. Ml. |g2I5]ilXgi5W 33, 34CO0IK 

P3 1A, 3 2Ai'J|Hllt5l$ttS„ rcDi^t-. ?Si*:|H]l|Xa«30l4. S^ffl^gARl^ 
SJ'?HtfJ;9iC»:ltP>tl-CV^5lHli|X03 1A. S 2A(rJ;i9»^SP±0«f{*:i(0|elilxS:tT 

9 « 

[ 0 0 7 5 ] 

•rSri:y!l5T'#5„ fi»J;tJi. SKP^^tftL^^^sCj^^^jfr?)^^, S^POBf^WS 20 

^ ^ S i '> ^£ < -r S t V ^ o r t T- # 5 o — ;^ . S P o SI §15 t;f S P ?^ ft: 1 U 

R 2^n}t{c?gfi£^Sri:;iiSr'#S„ 
[ 0 0 7 6 ] 

4fc, $|]^»^BCONT^i. S«Pco^Sb*f1^(c:^£;DXSiJWiiacONT(*. S^PcD 30 

X # :^ ( [6] ) {cm-r ^ m^x i±mmmi.z it^ c X . mm^w ^ ^-^-r . m a. . 

&^P<Dm^mS. (fcSVMlJDDalS) t>m'MX' hixi-i . ©J#PS^BCONT(iSffiP(c^-r 
SJSflstt^»^*i:>ci-5i:i:tfi, »tRPJi<7)|0?ftlHliR;f3Sr*i;»c-r5o S«P«^* 

i^m^m^m^pi^. mmp±<^mi$'^^^^mm\^xh. mmmmAR 2 ^pimicmfii.-r 
^ d t ^5 -e # 5 „ 

[ 0 0 7 7 ] 

hiz^ ^o)mmiiLm.^m^^^mpL(D^mm^ARix'omt\^fc&m\zwtMi.xmmm 40 

Si/M**PiiS) ^SiSiiift-rSf-i^W S«P±co?Ki*lSrlHli|XL':5^</j:-5<DT'. mit^^ 

i!Rmm 3 0 X ?>mm^f\zti ^mi^-r ^ t t h iz . rconnKisesrS^^t^^PLosj^ 
®*kar 1 1)> hmtit:.iiLmi^n'& L X . mi^ 1 <Dmt\^(Dm^^t^i&m$thtziiLmxmw^ 1 ^ 

[ 0 0 7 8 ] 

fflffliig«coNT(*. SffipcD^^^ifi] (x#;^[S]) s.i>*^xy:7"^t():^rsi (y 
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X Y h ^ m^^u 3 1 . 3 2 y)> h (D m \B] i\5L & ^ ^ < ir ^ t \^'^ tz m m m X- 

[ 0 0 7 9 ] 

m^^mxit, . ^ y ^ 4 2 i mm-r ^ ^ t X m^t^ Q h ^ i-^^^ a ^ . *! ^/^ ;^ y 

[ 0 0 8 0 ] 

m2<Dmwxh^yymm:t-cjuti:m^m^xmmp±\^^it^'^mx;h^o mmmmc 

mmm^mcomt^i t x^x-y^mi^^t-i^i-^^o :l t ii^ui-^ lu^o \^fz.i)^^x. x:hmm. 

^^^lllo**iJ^^lILr. a:KP{d«?^i-^ri5ft:i^ii«^'^5o ^ut. Sfj^isecoNTfi 
. ffi i- ^ 1 i: T . r5 ^ ^ * :^ -r ^ o 

[ 0 0 8 1 ] 20 

tt td >pt /^^ -r 5 ?s ^ # i: o te It ^ ti r v^ 5 , ^ as a c o n t . n 3t ^ ^ ^ n -6 

[ 0 0 8 2 ] 

ffj a! CO g|5 W S P fc L: T S « P Ji (C #fc 5 ?S ft: 1 ^ 'X M -T 6 (C . HI §15 

s p t ^ com^u s p ^^mi^m(D \c ^ (D ^ m ^ mm 

^ ^ mmrm MM R Y ^ W L X :}i6 < Z t X ^ ^ o Z 0 -T ^ :z t X . ^5feSgH<7):^-<l^ 
- ^ S P (Atl) i-tttf. ?l^ft:«^^*!>fc*K?S^#?5^gl!lW(c:*^^;ix^ 

-r^c^tp-fe). (^ ol ^ g CO - o ^ a 5 :i ^ t ^ o ^.c *3 . fllg|5 30 

[ 0 0 8 3 ] 

* /c. S « P ± #fc 1^ 6 ?K f*: 1 <D W # (C J: o T y^ a ft {4^ ^ X ^'J ;t 

> m I w m -r m X ^ ^ m ^ {c a . ¥ b# ^ o #t i& a ^ # < -r 5 o 

::tt{Cj:i9. ff^L^i-V>?«ft:iT-fcoTt. mW:^^ a R 2 ^ n m 0^X t ^ o 

^]\5it}^i&m-r^:ithx^^o o$t9. SiJIWSggCONTf*. S=KP_h(c#t^^ix^?^ 

1 (D u m ^ ^ (o ^ ib » m ^ \c jt^ X . mm^i^ ^m^^ ^ :i t t^x ^ ^ o 

[ 0 0 8 4 ] 40 

*/c. S«PJl{c#t^f5^0!^*:lo*fe^4^5^i5v^^-&{c:fi. «^yx.fiS=KP(c*fi-^Stg7js 

^^(D 0 xi^x . mmm^^i^ ^mm^ ^ :i t r^x % ^ o 0*^9. y«ft:icofAtt 

M^m^ tc^.\^ . S5frlcD)tett{;iJ:'9S^P;i^?i^ft:i(c?|o^^tt^il*;d^ 
iC6»'g^:^5#^e>^^^ rtL{cj:t)^5t^^(-4oV^TS«:^/^^tc*fLrStRPco^4a/i>^T 

t4tc;^;DT. S«7i^/i-^{cJ:^S:KPcotS:i^;^jS:l^Si-5o mm^^ ^ i^^M 

?^^A^ii^if\'Lxmmp^m^^Am^wir^m^(Dh(Dxh^m^{::i^. mmmmc o n 
jte4'(-s«p(7){fie^^-rti5^tgtty5S{£</j:5cD-e. s»jfflia?secoNT(i. mmp <or ^ so 
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[ 0 0 8 5] 
[ 0 0 8 6 ] 

Ri,i-rs.:hh^i:>?>tiib. mi^ii)^m^pic&ii-rstj^ith^iiS.i^x. mm p <D y :i- ~ 

[ 0 0 8 7 ] 

r- # -5 „ 

[ 0 0 8 8 ] 

ieit$^«MRY{c:fati$nTi/^?)-7s/7"7^-^iiMH#MiT-r'5:it?j5-C'#s„ ostj. 20 
9 ^ <D m ± t( mnu s p 1 1,^ X m A. i-£mm ^ n X mm-^ v y' 'f' — 

itsieMRY) M V X mm m ^ '0 n 0 t i> ^ m X i> . 

[ 0 0 8 9 ] 

^*io. ±^l!co||^feJi^^{c:t5v^-c^±, ^#:#t#^^«io(4. mnu s p \cjt^ i:^ X 2 mm (o 
mi^^ m^^-^mx h i . 1 mm m tc i-f ^ m 1^ -r ^ m i^^ x h x h Ji . 3 mmu 

1 0 0 9 0] 30 

•r ^ m m ^ i'¥ t <D m m ^ m m. m m.M R Y {c m m \^ X ^ . mm-t ^m^u s p <DmmR 

iait»BMRY(c|E1gLT*5tr. 3^•<^-^^^<^:tc:J;oT)lS^ (A;'3) ^tT-fclKSPttSP 
I 0 0 9 1 1 

MfPtt) (ca-iV^T. »«P»#ft^# (tlMj;tli, **®?t(iiott5««Pco3g*X(iJP 40 

gi5*fspif«#:i tcDmm^^mt&mm^-'^'^icii. mw-i^^mi^p±xmtimt^'o^-r 

^^tzlsb. S*SPOji*^iP3tS^^#< LT'b*Sa®^AR2Srn)t(-?l^^-r-5ii:;45-e 
j^tC. l!llaJ*i-SPCDffii*:ilc*r-t-Sll?Ptt!0SJt|!?6^ffii.^»-^li<4. *SS7tlc*3tt 

^-e- ^S^l^5s^gP±T'jl^^tt;S5(9tc<v^fcfe. SffiPcoiiS^i)Dj$S^:)^^< L 
■t€itmW-l Wflil^£if>05^CT. Si^^^^PLt»«Pi:oraS:j^^^lT' + 5J-{C^ 
-fr t/^ -61 fg It ^ d> T- ?) „ 

[ 0 0 9 2 ] 50 
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[ 0 0 9 3 1 

^fz. ±timmw^mx' it . m^f^ s p t mi^ i t (Dmm-^ (mmii.) ^f-ubm^miz^ 

i^X'h^t)^ . m^mmmiz ^ p ±.<Dmw-mfAm i,zms$. ^ n ^mnu s p t m» i t (o 
^ IP tt 5: , ^&^mmE xiz^ii ibtitzum\mmx^m\ . r <o t+ sj tc s v^ r s ^ 

[ 0 0 9 4 1 

He (4, s p tm» 1 t fa i^^nm-t i>nwimm (w-sj^®) Tosr^^-rm 

^ig-efcs, **Sfejgffii:i*5v>T. t^al|^?a7 0{4»^gPo«SillSi^S±tc^^1■ibi^r^^^> 

1 iz^m$tix\^^^mmp^^i^mt^i ff:>mi^^mT'^m^j:mT^7 2 mi$^ i <Dmm 

PSrS«^7^-5>PST{ca-Ki-5„ n-iS^ffl/sv-hWltt. n-yffl/>vK7 1«r** 
[ 0 0 9 5 1 

muu s p t mi^ 1 t iTym^^ (.mm^) ^t+iiji-si^fctt, o-yfflyNVK7i755g 

m. P ^ Ti^^ i'^n \^ fziikmX' . - <OS«Pco si it S Pfci^PfLTiSTSB? 2 J; 'O 1 (O 

mm^^mr ^ in ^ o ■mi^i(Dmm^^mm.pff)i^^wsp±izmmi^titzh. ^ — y m >■ 

V 7 1 & ^(Dik^ r T-*-f-J^[^]lc[Hlte-f-6r ticior. »:l^L7tS«PSrfSM^-a: 

5o S«PSrffi#4$-tJ:S(:iUfc;a5oT. [116 (b) (CTj^rJcptc, jSf*:i7)5^;KP (8Ilfl5 
WSP) m.mih^hm^^^i.o\cmy-r^. m:TL/tfS#:i{4^^Si57 3 {c:1**q$ti,5„ 1^ 
*agB7 3O:^*nm-^(4$iJ^ilBC0NT(;im;'3^tL. ^JiiPiiacoNTfi. cicottoS 
«Pro«)^A« (te^^) 8 Sr. lHltelEWiSl57 4©^«l»it)3S:*:)5o fe^^ftStt. 
P*7K¥ffiic*|-LT«Ctfci: ^(cStKPcDSI^ItS P^fficoj^ftri (omm*^Ut^'om^^ 30 
:ftST-fc5o rco$5^^0(4, IIg|5|4-SP(c*)--rS?S<^l<7>Sfi4:ft{c*|-/^?-t-5„ m x. {•£ ^ 
e » A- ^ m -t \^ it . Ka5WsP(4j^«si{;i*i-UTlgjKttT'fooT. »tt^(4:*:# 

>!t-r5f^#i<o^te^i^*i6S-i;45r-#So U'i^mm. c o n T it . H-iBJ^tt7 0r'H-fiiJ 

o - K$ixfcS«P{c*tLrfi^»il3fe4r^TPo 
[ 0 0 9 6 ] 

'^^fc-. *mte?KJST-f4> m ^ ^ ^ m \. X urn \^ tz i. 0 \c ^^^^^i^ \ 3 . i Ajst^xf-mnsL 

$i5$t3i. 3 2ro^tt^*ti.{^;^^-<K^tiisria(t. ^ mm ^ wWi -f ^ :l t xm ^ ^ 

U(r>-U^y\^^-y:fj\'^z^~-:fBOxm^\^. ;i<d^3. — >^8 0<l:*(f5rtT-, 117 
(a) . (b) ic^-Ti^l-. *co^|&fi!:gji05|HiiR{4eSr3EH-r'5J;p{-LT'bJ;v^o 

[ 0 0 9 7 1 

. a«PO^E. 2SLUJS^?fe^»PL(03feikSffi(CB9:it^>nTV^.5^^^^©^ffi^g£#-r 
[ 0 0 9 8 1 50 
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Mj;. m j^m m n ^ % ^ tt ^ X m n m . ■rti:t^ibmi. 4 4i^^c^±^i^^ 

itib. ^ n X m m -t ^ ^ ^ t m m m m .-^m m tii mi^ X ^ ^ m ^ s^3t^ 

[ 0 0 9 9 1 

^mmmmx n . ^m^^7^PL(r>9Gmizye^m^2i!,i^0Hi-fhtixi30. ^ <d u :^ 

X{Cj;i9S|$7t^mPL«^^i|^^tt, 0iJ^tfl|xM (^ffiiRM. roHS^frp 

f£)o . S^5fe^mPL(7)$fe4ffi{df«9f^-tt57t^*^<!:LT(i. 10 

[0100] 

m EX (7^ mm. mmi^^icisi^x^m^^T^PLCDmi&m. mmp ±x(DmytytR 

. 1 t ^m-r ^ ^ ^ >- X t -r ^ m iz it X ^ iD =• ^ h i& < f£ ^ t 
i^i'p<o^m<^0:)Hm^j:ificismi.xmf^iizmm-ri,tft^m^(Dmmr-i^ti^tztt>. 20 

-5 C t iis T # S „ 
[0101] 

^ <r> ^^m^ ^^m^ m t ^ ^ (DX i-i.fi < . 't<DS.tHzX.'oXit 

^ m "f- f)^ Wi t£ X. 0 kz mm \z m \^ X h iv^o 
[ o 1 0 2 1 

*^mfl^^T'(i. S^Tt^^PLirS^P^Bttor^Jij^^l-Cr^Tt^tLTV^^ 30 
[01031 

^mw-x ^ :i t t^m--^ \^\^^ , ^(om^ . ffi*ii:^tt-r5Si5^{c(a. mx.i^y 

3t^^PL^S^SP^SlcM*^ti.Tv^^7;t V u i:^ V kz \^ X t£ h (D {m^M-^ 
V — m) ^rfflv^Srirt^tgr-fc^o ::®«-^'b*S^^iattfflv^5fK^*:lcr)^H4{-^SDT 40 
ft *3 t^ 5 o 
[0104] 

''i^J, -hf5#^JSff^fisK)S«Pi:LT(i, ^ M W 7^ ^< ^ :^ 9im m (D M W- (D ti. 

) ^ ;j5 ig ffl $ 5 o 

[0105] 

m^mmE X t uxfi. ■^^i'Mtmmpt^mm^m\^x-^y^^M(o^<^-:y:§:^^ 
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^ y ^ ^ ^ :^ r- y >^ ' T > l^ - U \:f - h :^ ^ (D ^ B m ^ m m (:^y' y<) 

[0106] 

. 2 0 0 0 - 5 0 5 9 5 S ^' U t^: m 7jk ^ tl X ^ ^ > >^ v- - M m ^ ^ Wi 

[0107] 

mitmmE x<Dmmt i^x it. m^p\c^mi^m^y<^->i:m±'r^^mi^m^mm: 

y (CCD) h ^ i± \^ =^ :^ X it >^ i!7 fj: ^ M -t ^ fz isb (D m 

±ms:t^ t' \c h & < mm X ^ ^ ^ 

[01081 

S«;^7^-v^P S T-^-^::^ ^ :^ — lyM S T {Z V =^ T ^ - ^ (USPS. 623, 853* /cf^USPS 
, 528, 118#fiS) ^ m ^ m ^ kt . =^ r T ^) ^ ^ m fz T W A^m. ^ tiXI X2 U ly :h 

I 0 1 0 9 1 

^ :^'T - i> p s T ^ M s r (Dmmmm t \^ X \t ^ ^'^^[zLm.^ \^ fzm^ ^ y h 20 

yVt(D\,^-r^f}^-:)3^:^v'-iyVST. MSTt^S^b. ^:E:^:=^i/h<^mil^^:^>> 
[Olio] 

. 4#Ba¥8- 1 6 6 4 7 5-^^^ (USPS, 5 28, 118) (c:ffig^^tbTV^5<t5{-. — A|RS 

W ^ffl V^T1t«&^ (c^ (:^itil) L T t> J: u^ , 

[0111] 

tC, ^P?^¥8-3 3 0 2 2 4-^^# (US S/N 08/416, 55 8) tC|Bgc$ttTV^6J;5(C:. 17 
[0112] 

mmiii^rf ^ o ^m'^y^iy:^'rM.f)^hmitmm:^(D%K^ tLX -JLU\t . # a f- V/ ;^ 7^ A 
:f'y J>^t^ hm^mU^ (T^m^^X . ^ :^ m ^ (D m ^ ^ X 

[0113] 

•ttfi6^ff$rtT5;^x:y>^2 0 1. r(7)^tf;^T^:y:7'^cS-^V^fc-r;^^ (u^^J'/v-) ^SrM 
i'^i-5X7^y:/2 0 2. y'y<^y^(DmUXh^mi&^m^^'r^y^y'yy2 0 3. HuiEUfc 
*JS?l^ffi(7)®3t3^aEX(cJ: '9'^:^i:^<7)/^^>5^->'^S^S{cK3ti-5S7t*0fffi^7^:y:/2 O 
4. f'y<^::^m^iLXy^Tiyy' (^-Tv-V^XS, :^J<:/x^:/^XS. ^^^/-ir — v^XSS: 50 
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^tf) 2 0 5, m^:^'r'y^2 0 6^i^&xmm^in^o 
[0114] 

im 3 ] m st^ u u & \B} i\5L i\i u CO ~ mm m ^ ff^ -t m ^ m X' h ^ o 

im 4 1 mt^i^fi^^mRi^mi^mui<Lmitimi[:-r^m^^m.m-r^tci!bcDm^mx'»>^o 

II1I51 (T) mmmm\c io if ^ um?k <o ~ m 7ik-f- :/ o y mx k ^ o 

im6]t^m\^^co-mmjBm^7f^-rmminfii.mx^^o 10 

h H T- S „ 

[ ^f « tsi f! 1 

10 115] 

1 •• ^ . 1 0 •• ^ if^ «S « . 1 3 A . 1 4 A - * ^ P ( «t ^ ffi B ) , 15, 16 — 

BB«^, 3 0 -mtt^'miisLmm . 3ia, 3 2a-ihi«rp (imcKae) , 7o-ti-»j^g 

(t+pi^^) . a R 1 ■• t^^fflj^e. A R 2 - » ffli^ , coNT - mmmm. ex-k 
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